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routine care, and retrieval of test results, physician or- 

PORTABLE HANDHELD TEIIMINAL ders, and other large quantities of patient data. 

Still another object of the current invention is to 

BACKGROUND OF THE INVENTION provide a system for fast, accurate, and portable data 
The present invention relates to a portable handheld ^ ^P^^ capability for health care professionals, designed 

terminal and in particular a point of care portable hand- around menu selection and/or bar code data entry using 

held terminal utilized in a patient care system. ^ handheld point of care terminal as the "keyboard", 

Medical institutions are faced with a competitive touch selection methodology, and/or bar code reader, 

environment in which they must improve profitability "Hiis approach minimizes free text keyboard type data 

and yet simultaneously improve patient care. There are entry requirements. Usefulness is not compromised as it 

seveiBl factors which contribute to the ever increasing is estimated that less than 10 percent of all documenta- 

cost of hospital care. For example, there is an ever tion will require any free text entry. In most cases, the 

increasing amount of paperworic required by nuses, types of data requiring free text keyboard entry will be 

physicians, pharmacists, and laboratory personnel. In summary statements and/or subjective observations 

addition, inaccurate recording of patient care provided, about the patient's progress. These types of entries can 

drugs, supplies, and tests involved in patient care results typically be done once per shift at a nursing station 

in poorer quality of care and in decreasing revenues by terminal or by using the bedside full screen monitor 

failure to fully capture billmg opportunities of these touch screen alpha-numeric character selection to type 

actual costs. Inadequate management also results in a in additional information. 

faUure to provide an accurate report of all costs in- 20 another object of the current invention is to 

volved in treating a particular illness. provide a system which offers the flexibility to allow a 

Moreover, the lack of accurate and rapid transfer of nurse the capability to document either at bedside or at 

patient information often reduces the accuracy and/or ^ nursing station terminal, thus allowing the nurse to 

effectiveness of drug adnumstration and patient care, control the patient environment. For example, it may be 

T LT^l^u^"^^"""? of hospital stay. 25 ^ate to document what has been accomplished 

In addition, as hodth ^e facihties continue to de- ^ j^.^^ as care is provided at bedside, while more 

crease die number of staff personnel as a cost cuttmg „„h ^^«^L. o« 

measure and due to the shortage of quaUficd personnel ^ observations of progress are docu- 

in^^h*.ai#K filw ti^^^tiwi.wl:? mcntcd at a nursmg station tcmunal so as to not disturb 

m the health care field, the possibihty of errors in pa- ^ oatient's orivacv 

tient care wiU probably increase. 30 ^ * *1 ^ r . • . - 

Further, redactions of the number of staff persomiel . ^f"""' current mvennon is the 

and increasing automation of patient monitoring sys- l^corporaoon of fixtures and capabihties of the current 

terns may result in less time spent by a staff person at "^^cntion mto an IBM personal computer or compatible 

each patient's bedside, thus exacerbating psychological ^ !^ P^^^*=^* 

stressors on the patient and negatively affecting patient 35 ^V^^ ^o^P**^ informauon system at 

oare the nursing station. 

AppUcant has fded commonly assigned appHcations another object of the current invention is to 

having U.S. Pat. Nos. 4,814,759, 4,835,372, and provide for the customization of menu selections, 

4.850,009, which relate to health care systems and wherein a hospital may build or modify the screen con- 
which are hereby incorporated by reference. 40 

The present invention offers a system which solves or Still another object of the current invention is to 
at least reduces the impact of the above-identified prob- provide retrieving and display of a single patient's chni- 
lems and other difficulties associated with health care *^ information in the patient's room on a clinical care 
facilities. monitor station. Data available for display includes any 
cTnk^i 45 ^^^red in the patient care system data base which has 
SUMMARY OF THE INVENTION been entered into the patient care system and data such 
The present invention relates to a portable handheld ^ results sent from the hospital information system 
terminal and in particular a portable handheld terminal to the patient care system for storage, 
utilized in a point of care patient care system. Yet another object of the current invention is to pro- 
Applications offered by the present invention utilize a 50 vide display of numerical information retrieved on the 
handheld unit and, as such, deal with functions rou- patient care system in graphic format. A graphic capa- 
tinely performed at the patient location such as at bed- bility is especially helpful in illustrating trends in vitals 
side, in the patient's home, in the hallways, etc., where signs and lab results. 

limited amounts of information are required at any Still another object of the current invention is provid- 

given time. 55 ing storage of aU active M.D. orders for retrieval and 

An object of the current invention is to provide a statusing. Once the orders are displayed, a status flag of 

portable terminal for daU input, since a stationary ter- DISCONTINUED, RENEW or HOLD may be input 

minal has been determined to be restrictive in the course into the patient care system and passed back to the 

of providing patient care. hospital information system. 

Another object of the current invention is to provide 60 Still another object of the current invention is to 

a full screen monitor which allows for fast and accurate provide documentation of care given, assessment of the 

data entry methods, and minimi74*s the time required to patient condition and progress toward care planning 

request data and the time spent in documentation. goals. 

Yet another object of the current invention is to pro- Yet another object of the current invention is to pro- 
vide a system having additional automated bedside ap- 65 vide a full care planning capability for development and 
plications supporting documentation of observations as implementation of patient care plans, 
narrative notes, recording patient care and outcome Still another object of the current invention is to 
observations such as care planning assessments and provide retrieval of critical patient information with an 
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emergency access code and display of this information FIG. 7 is a perspective view of the portable terminal 

for use by an emergency care team. and the holder of FIG. 6 in an open position; 

Yet another object of the current invention is to pro- FIG. 8 is a exploded perspective view of the hand- 
vide a personal order set capability for physician order held terminal and holder, showing in addition an op- 
entry. This allows each physician to defme the orders S tional alphanumeric memory keypad; 
he or she most prescribes to be accessed via the patient FIG. 9 is a rear clevational view of the portable hand- 
care system at the bedside and activated for a given held terminal keypad; 

patient. FIG. 10 is a front perspective view of an embodiment 

Still another object of the current invention is to a liquid crystal display monitor in accordance with 

minimi7r the number of terminals required for the hos- 10 ^« principles of the present invention; 

pital, thus reducing system cost. 11 is a top plan diagrammatic view of the hinge 

Yet another object of the current invention ts to mini- structure utilized in the liquid crystal display monitor. 

mize the space required in a patient room. wherein the unit is partially extended away from a wall; 

Still another object of the current invention is to 12 is a top plan diagrammatic view of the liquid 

mcrcasc the speed of communication and thus decrease *^ cryftol display monitor of FIG. 11, in a fully extended 

end user response time through an improved conunimi- position; 

cations network. 13 is a block diagram of an embodiment of a 

Yet another object of the current invention is to in- ^ station in accordance with the principles of the 

crease applications processing and information avail- present mvention; 

ability through distribution of processing functions. FIG. 14 is a block diagram of an embodiment of a 

Yet another object of the current invention is to pro- • 

vide greater data accessibility to the health care giver. ^ ^X' , * diagram of an embodiment of a 

Still another object of the current invention is to detochablc keypad; and 

minimize the number of times a sign-on process is re- • f^^' a persp«:tive of an embodiment of a base 

pcated whUe maximizing security in the patient care " of chargmg a replaceable battery pack. 

»y««°- DETAILED DESCRIPTION OF THE 

Yet another object of the current invention is to im- PREFERRED EMBODIMENT 

prove rcmmdcr functions of the patient care system to , . ^ • * • ^ ^ . 

prevent omissions of piescribed iare. ^ ^^^^ "^T^r^^uV^ P"'"'^**"* "! "T^^^ 

Still another object of the current invention U to ^ ' ^^P)^ environment, it wiU be appreciated that the 

increase ease of daZa entry with the addition of fleSwe ^1^'^^?^'^^^ "'^''uH * ""^^^ 

touch keypad capability in the patient care system. P*"^* ^"^^^ ^ ^^^^ ""^^ f ^ 

Yet anmher object of the current invention'^S^prc^ CT^I^^'i^cTui''^^^^^ 

vide with access to their patient's data^ to „ s^pphTto^S^u^pat^^ 

novelty Which characterize the invention are pointed Referring now to the drawings, there is illustrated in 

?nlTn? r^^'^l^u'' '^"^ annex^hereto and p^Q. i an Lbodiment of a pati^t care system, gener- 

fomung a part hereof However, for a better under- ^ ^| referred to by the refer^ce number 20 uti i^ing a 

sunding of the mvention, its advantages and objects j^ket terminal 22 in accordance with the principles of 

obtained by its use. reference should be made to the ^^e present invention. The pocket terminS 22 is also 

drawmgs which form a further part hereof, and to the referred to as a point of care (POC) terminal since it can 

"^^^^^'^L^'^JT'' T""!:, '^'7 "^^^y professional where the care is 

Illustrated and described a preferred embodiment of the 45 being administered. As illlistrated, the patient care in- 

mvention. formation system 20 is a high speed and reliable distrib- 

BRIEF DESCRIPTION OF THE DRAWINGS processing and communications LAN network 

, . u. . ^ using the pocket-sized, baucry-powered ponable tenni- 

In the drawmgs, m which like reference numerals and „al 22 as the point of care data input and retrieval de- 

letters mdicate correspondmg parts throughout the 50 vice. 

^^CT^^lj^r^Ti J- ^ ^ The communications environment is based on a high 

HGS. 1 A.1B are a system diagram of an embodunent speed local area network which uses existing telephone 

of a patient care system communicating information wiring 21 in patient rooms or, optionally, dedicated 

through a local area network (LAN) in accordance twisted pair wires, linked to a central backbone cable 

wiA principles of the present invention; 55 23; e.g.. ethemet, which is, in turn, linked to a central 

1 ^ 5,Pf fP«=^v« of a embodiment of a file server system 24 including a computer and support 

portable h^dhcld terminal in accordance with the prin- peripheral devices such as disk drives for storing large 

ciples of the present mvention. also referenced as a amounts of information. It will be appreciated that 

pomtofcaretCTminal; . _ ^ other types ofcabling such as coax and fiberoptic might 

FIG. 3 ts a front elevational view of the portable 60 also be used. A nursing appUcations processor 26, along 

handheld terminal, showing a bar code scanner; with other such processors (not shown), acts as the 

FIG. 4 IS a right side view of the handheld terminal of focal point for processing patient care information in a 

\. . . distributed manner. The nursing application processor 

FIG. 5 IS a block diagram of the portable handheld 26 will include most of the application software and 

. related data. Examples of such application functions 

FIG. 6 is a perspective view of a poruble handheld might include charting, note taking, planning, admmis- 

terminal m a holder therefor and having an idcntifica- tration, vital signs, etc. The fde server 24 will include a 

tion card disposed m a slot of the terminal holder; centralized patient data base and associated software 
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The patient data base wUl be updated as required due to 
admitting* discharge, transfer, miscellaneous applica- 
tion functions, etc. carried out at the various terminals 
in the patient care facility. While the centralized patient 
care data base is contained at the file server 24, selected 
patient data can be updated at the applications proces- 
sor 26 and then transferred to the file server 24. For 
example, when working with a patient, the data for that 
patient might be transferred to the appropriate applica- 
tions processor 26 and updated at the applications pro- 
cessor 26 before being transferred back to the server 24. 
In the preferred embodiment, to enable integration with 
any existing hospital information system (HIS) 27 
which might co-exist with the patient care system, a 
high speed, high transaction load personal computer 28 
is used at a nursing station 30 including PC terminal 
emulator functions for interfacing with the nursing 
applications processor 26 of the patient care system 21^ 
e.g., data input and retrieval functions, and including 



10 



13 



installed throughout the hospital or may be selected as 
the method of choice only in certain areas of the facil- 
ity. With the base unit 31 in the patient room, the hospi- 
tal may choose to configure the system to simply verify 
the user sign-on and then release the base station lock 
without downloading information to the pocket termi- 
nal 22. The hospital may configure which base units 31 
can be used for downloading of information; e.g., from 
the patient care data base and which are simply used as 
pocket terminal recharger base units. When used simply 
for recharging purposes, the base unit 31 need not be 
interconnected to the patient care data base. When used 
for downloading of information, the base unit 31 will be 
electrically interconnected via a suitable communica- 
tions port to the personal computer at the nursing sta- 
tion 30 or to a clinical display communication station 
(CDCS) 33, as illustrated in FIG. 13. The nursing sta- 
tion 30 or clinical display communication station 33 will 
in turn be suitably interconnected to the patient care 



HIS terminal emulator functions for input and retrieval 20 data base by suitable electrical conductors such as 



of data from the HIS system. The computer 28 might 
be, for example, an IBM RT/PC, Model 135. If the 
nursing station 30 is only used to interface with the 
patient care system 20, then a much less powerful com- 
puter can be used such as one using an Intel S088 pro- 
cessor. In addition, the centralized file server 24 is also 
interconnected to the HIS system 27 so as to allow 
interfacing of the patient care system with the HIS 
system 27 whereby data can be exchanged with the 



twisted pair wire 21. Together, the base unit 31 and the 
stations 30 or 33 will function as a base station (6S) 32. 

When the user wishes to use the patient care 20 sys- 
tem, he/she signs into the pocket terminal 22 by first 
25 inserting a card 25 into a slot 34 in the base imit 31, as 
shown in FIG. 6, and turning on the bar code reader 22c 
by pressing the activation buttons 45 shown in FIG. 3. 
The card 25 includes bar code indicia representing 
user/patient identifier information, which indicia is read 



patient care system. The centralized file server 24 data 30 by the bar code reader 22. The user identifier informa- 



base ensures data reliability and integrity while the local 
area network supports data accessibility to the end user 
within seconds. 

FIG. 5 is a block diagram of various components of 
one embodiment of the pocket terminal 22. As illus- 
trated, the pocket terminal 22 will typically include a 
microcomputer 22a for controlling the overall opera- 
tion of the pocket terminal 22, user keys 22b for entering 
commands such as transmit information, a bar code 



tion is then sent from the pocket terminal 22 to the 
patient data base at the file server 24 via the local area 
network which will include a verification program for 
verifying the user identifier information by comparing it 
33 against a data table of valid user identifiers. If the user 
identifier is valid, a signal will be sent from the file 
server to the base unit causing the locking mechanism to 
release whereby the pocket terminal can be removed. 
The verification program and the user identifier data 



reader 22c for reading bar code indicia, a programmable 40 table might also be located at the nursing applications 

liquid crystal display (LCD) 22d which is utilized as a processor 26 or at the clinical display communications 

keypad for entry of data by the user and for display of station 33. Once the user identifier information has been 

information, a wireless transmitter such as an RF verified, the locking mechanism unlocks the base unit 31 

modem, also referred to as an RF transceiver, 22c for so that the pocket terminal 22 is released from the base 

wireless transmission of information (other wireless 43 unit 31 as generally illmtrated in page 7 by pivotal 



transmitters such as infrared transmitters might be 
used), sutus lights 22^ for indicating miscellaneous su- 
tus of the system, audible status signals 22g for provid- 
ing an audible status signal to the end user, and batteries 
22h for powering the pocket terminal 22. 

The portable pocket terminal 22 resides, when not in 
use, in a base unit 31 at the nursing station 30 (or any 
centrally located area), or in a wall mounted base unit 
31 in the patient room. The base 31 includes suitable 



movement of a base unit housing portion 31a relative to 
a base unit portion 316 about a clam shell arm release 35. 
The pocket terminal 22 is locked in the base unit 31 until 
this sign-on process is completed. Once sign-on is com- 
30 pleted, the pocket terminal 22 may be removed by the 
user and is carried on his/her person while making 
rounds and caring for patients. However, before giving 
access to the patient care system, the user must enter 



his/her user identifier via use of the touch sensitive 
recharging circuitry which serves to recharge the 35 display 22d Prompts on the pocket terminal liquid crys- 
pocket terminal batteries when the terminal 22 is at rest tal display 22d instruct the user to type in user identifier 
in the base unit 31. The pocket terminal includes electri- information via the liquid crystal display 22d once the 
cally conducting contents 40 which engage similar con- terminal 22 has been removed from the base unit 31. 
tents on the inside of the base unit 31. The base unit 31, This information is once again sent via the high speed 
in turn, includes an electrical plug arrangement for 60 communications local area network to validate the user 



interconnection with an AC outlet or other suitable 
power supply. The base unit 31 includes a suitable lock- 
ing mechanism 36 which locks the pocket terminal 22 in 
the base unit 31 such that the pocket terminal 22 is only 
released for use by authorized users. 

As discussed, the pocket terminal 22 may be used 
with a wall-mounted base unit 31 in the patient room 
rather than at the nursing station 30. This option may be 



65 



identifier information, and then to upload data specific 
to that user and his/her patient assignments, from pa- 
tient care data base at the central file server 24 to the 
pocket terminal 22, if the user identifier information is 
found to be a valid user identifier. The user is notified 
that the unit is ready for use by means of a ready light 
38 which is one of the status lights 22/ on the pocket 
terminal 22. 
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FIG. 14 is a block diagram of an embodiment of the mized in this environment since the base unit 31 can be 

base unit 31 including control circuitry 50, recharging easily accessed at all times. 

circuitry 52 for recharging the battery 22h of the pocket The light weight (in one embodiment, approximately 

terminal 22, and locking mechanism 36. As illustrated, 16 ounces with approximate dimension of 3x5x 1.5 

the recharging circuitry 52 includes suitable contacts 56 3 inches) pocket cerndnal 22 is made up of a transceiver 

which arc exposed so as to engage corresponding (in one embodiment 900 mHz direct sequence fre- 

contacts on the pocket terminal 22 when the pocket quency hopping, spread spectrum technology) for reli- 

terminal 22 is inserted into the base unit 31 so as to able real time data communication, sufficient memory 

enable electrical contact to the battery 22h of the pocket (128k to 236k in same embodiments) to store the care 

terminal and thus recharging thereof. The locking 10 providers authorized functions, patient IDs and patient 

mechanism 36 includes a solenoid S9 operating a lock- information, and a programmable, graphics liquid crys- 

ing pin 60 so as to engage an aperture or the like in a tal display touch sensitive screen 22d (approximately 

cam 62 when the base unit 31 is locked. The cam 62 in 2x4 inches, in one embodiment, with back lighting) to 

turn cooperates with the first and second 314^ base unit facilitate data and keyboard display as required for data 

housing portions so as to prevent pivotal movement 13 retrieval and input A pocket terminal bar code reader 

thereof when the cam 62 is locked in place by the pin 22c (non-contact point source optical device) to facili- 

member 60. Upon withdrawal of the pin member 60 tate positive identification and ease of data entry, is 

from the cam 6i2, the base unit first and second housing integrated into the pocket terminal 22. 

portions 31a, ^ are allowed to pivot relative to one an- A detachable alphanumeric memory module keypad 

other. OpNcration of the solenoid 5% is controlled by the 20 29 may also be provided for use with the pocket termi- 

control circuitry 50. The control circuitry 50, will in nal 22, wherein additional and dedicated function keys 

turn, activate the solenoid so as to unlock the base unit are provided, so as to allow an increase in customized 

31 upon receipt of an appropriate signal from the chni- specific instructions or notes to be input to the patient 

cal display communications station (CDCS) 33. This care system 20. The keypad 29 may be suitably attached 

signal wiU be sent to the control circuitry 50 of the base 25 to the touch screen 22^ of the pocket terminal 22 such 

unit 31 if the user identifier scanned on the card 25 is as by a cooperating ball 42a and detent 42^ arrangement 

found to be a valid user identifier. In turn, the control or other attachment method. In the embodiment shown 

circuitry 50 is shown as receiving its power from the in FIG. 9, a bottom side of the keypad 29 includes a 

clinical display communications station 33 or an AC recessed area 29a for positioning over the buttons 22^ 

outlet. The locking mechanism 36 is structured such 30 on the terminal and a projection 29b positioning in the 

that when the base unit is closed, the locking pin 60 will recess of the LCD 22d, The keypad 29 shown interfaces 

engage the cam 62 and thus lock the base unit. It will be with the pocket terminal 22 by use of an optical coupler; 

appreciated that a number of different locking mecha- e.g., emitting optical signals from the keypad corre- 

nisnos might be utilized and still be in keeping with the spending to user entries at the keypad 29 by use of an 

spirit of the present invention. In the preferred embodi- 33 infrared emitter or other suitable optical emitter which 

ment, the control circuitry 50 of the base unit 31 will is read by the bar code reader 22c or other suitable 

monitor the recharging circuitry 52 so as to control the optical sensor in the pocket terminal 22 such as a light 

recharging process of the pocket terminal. The recharg- sensitive diode or the likes. Illustrated in FIG. 13 is a 

ing circuitry 52 might also be used to recharge remov- block diagram of a keypad 29 including user entry keys 

able battery packs which might be suitably electrically 40 70, control circuitry 72 for converting key entry signals 

connected to the recharging circuitry via another set of into appropriate control signals for controlling the opti- 

electrical contacts, cal emitter 74. The keypad 29 includes a recess 41 in its 

After a period of several minutes of inactivity on the housing which facilitates alignment of the emitter with 

terminal 22, it will be necessary for the user to re-enter the optical sensor of the pocket terminal 22. The keypad 

a user identifier before entering or retrieving patient 45 29 is suitably connected to the pocket terminal 22 by an 

information. In the preferred embodiment, the period of electrical coimector, such as a three prong connector 

inactivity allowed is adjustable. This prevents access (not shown) so as to provide power, ground, and serial 

into the patient care system 20 by unauthorized users data between the two. The keyboard 29 shown utilizes 

who may find a pocket terminal 22 unattended. a two line by twenty character liquid crystal display 

When the base unit 31 is configured only as a patient 50 screen 43 for display of keyboard entries and functions, 
terminal recharger, once the user sign-on is validated, The pocket terminal 22 facilitates data input via the 
the user may take the terminal 22 out of the base unit 31 touch screen keypad 22d while the terminal is resting in 
and use the pocket terminal 22 for data input or retrieval the hand or on a flat surface. This feature allows "one 
by reading the patient bar codes. When the user is fm- handed" operation of the terminal at the point of care, 
ished with the session, the pocket terminal 22 is re- 55 The liquid crystal display screen 22d facilitates selec- 
placed in the base unit 31 and is automatically signed tions via touch. Graphics displayed on the pocket termi- 
off. As discussed, if the pocket terminal 22 remains out nal's liquid crystal display screen 22^ may be used to 
of the base unit 31 recharger for an extended period, the facilitate data entry; for example, injection sites may be 
user may be required to re-enter his/her personal user selected from a graphical representation of the body, 
identifier (ID) after several minutes of inactivity, but 60 and temperature may be selected from a graphical rep- 
will not be required to reread the user bar code unless resentation of a thermometer. 

the pocket terminal 22 is replaced in the base unit 31. The battery power of the pocket terminal 22 shall be 

This will maintain user security while m inimiz in g in- sufficient to maintain continuous service for a minimum 

convenience to the user. This simple sign-on option of eight to ten hours, and be largely recharged within a 

without downloading may be desired in areas such as 65 short time frame such as a thirty minute period. The 

intensive care where a nurse typically cares for only one pocket terminal 22 might include a rechargeable battery 

or two patients and remains at the patient bedside most pack 80 which is removable for charging batteries at the 

of the time. The need for a portable data base is mini- base unit 31 as generally illustrated in FIG. 16 when 
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extended use is required. In the embodiment of the base dress. Since the address of the pocket terminal 22 is 
unit 31 shown* the battery pack 80 is inverted into an programmable* the pocket terminal 22 can be pro- 
opening 82 of the base unit 31 such that electrical grammed for use with any of the base stations 32 simply 
contacts 84 engage such controls (not shown) inside the by scanning the location bar code associated with the 
opening 82 of the base unit 31 so as to be electrically 5 base station 32 diraired to be used. The location bar code 
interconnected to the recharging circuitry 52. A lithium would be mounted somewhere near or on the base sta- 
battery back-up maintains the information stored in the tion 32 and would be assigned as a part of the installa- 
pocket terminal's memory during the battery pack tion function. The base station 32 would each be as- 
change pcnod. A battery pack recharging unit is also signed a unique address by downloading the address 
available for use in storing and recharging spare battery 10 either from the file server 24 or the application proces- 
packs. The base umt 31 might mclude a suitable clectri- sor 26. In an alternate embodiment, a cord would be 
cal connector (not shown) to allow recharging of the used to attach the pocket terminal 22 to the base station 
spare battery packs upon elcctncal mterconnection to 32 through the keyboard plug-in and the address assign- 
W*^i-"^\ 7. , — . . . mcnt made. This process need only be done at instaUa- 
The chmcaldispUy commumcationstadon33is ty^^^ 15 tion and/or whenever the address needs to be changed, 
cally loca^ m patient rooms and wherever large ^he personal computer 28 at the nursing station 30 
amounts 01 data retneval and/or mputs_ are required. will also include a custom base station emulation 44 and 
^! ^ '^^^ cor™icatoon station M « suit- ^ar code reader device and optionaUy either a data over 

™fS^,rrf ^. 1° ,n " short haul modem. This personal com- 

mounted therewith on a wall or other suitable location. 20 . n _* . t. 1 

The base unit 31 might obtain power from an AC outlet ?",^' ^^^^ either thehospital 

or from the clinicaldisplay communication station 33. f^o^^^^ion system or paUent care system 20. The nurs- 

As shown in FIG. 8, one embodiment of the clinical ?° ^"^^ computer 28 will commumcate 

dispUy communication station 33 includes a 640X 400 "^"^f^^^ apphcauons processor 26 which provides 
cm back Ut liquid crystal display monitor 39 and in- 25 ^t^ibuted processmg patient care system applica- 

cludes a data over voice modem 43 for communication modules. Each apphcations processor 26 

with the apphcations processor 26 and radio frequency ^ ^ network backbone to the 

(RF) transceiver 37 for communication with the pocket ^"^^^ ^' ^ optional voice recognition 

terminal 22 and its associated logic/memory. As op- "module may be added to the nursmg station personal 
posed to a DOV modem, the chnical display communi- 30 computer 28 for enhanced data entry capabUities. This 

cation station 33 might include other communication ^^tare practically eliminates the typing associated with 

devices and methods for communication with the nurs- personaUzation or additions of textual information to 

ing ^pUcations processor 26; e.g., a short haul modem, ^® selected entries for care plans and pa- 

an RS-422 port, an RS-232 port, etc. The clinical dis- assessment charting. 

play communication station 33 as shown is intercon- 35 ^* * preferred embodiment of the current inven- 

nected to a 28 volt DC or 15 volt DC central power ^or the nurse, at the beginning of his/her shift, 

supply 50 which can support multiple cUnical display *o onto the system at the base unit 31 located at the 

communication stations. The clinical display communi- nursing station 30. The system checks his/her user ID 

cation station 33 communicates directly with the pocket ^^r code against the user security file. If the sign-on 
terminal 22 in the base unit 31 via the RF transceiver 37 40 '^ata matches that in the use security file, the system 

for download and upload of data. In a preferred em- checks the use assignment file and then uploads the 

bodiment of the patient care system 20, a clinical display appropriate pocket terminal pathways (based on the 

communication station 33 will be installed in the area of security definition), and the patient data associated 

the nursing station 30, as weU as in the patient rooms. patients assigned to the user (based on the user 

This will facilitate pocket terminal 22 fiinctions often 45 type and assignment file definition). The user is now 

performed at the nursing station 30 (e.g., controlled signed onto the system via his/her portable terminal 22 

substance inventory) and can provide communication ^or the duration of his/her shift. The user now has ac- 

of additional charting entries at the nursing station 30 to to his/her patients* latest vital signs, fiuid balance 

avoid delays of data input at the nursing station personal entries, scheduled medications administered and medi- 

computer 28. 50 cations given as necessary and all scheduled activities 

As shown in FIGS. 11 and 12, the liquid crystal dis- (including medications due, treatments due, interven- 

play monitor 39 is provided with hinges 48 which allow tions scheduled) for this shift, and all current "as neces- 

the liquid crystal display monitor 39 to rotate in either a sary" types of orders. 

right or left direction. Further, the display screen may Sample contents of the portable data base accessed 

be moved within its housing in a vertical plane. Hinges SS through the pocket terminal 22 would include: 

48 also allow the base station display monitor 39 to be assigned patients (up to 20 patients) 

pulled out from the wall before rotation occurs. latest information, i.e. vital signs, fiuid balance totals 

The "connection" or addressing to establish a com- so far today and thus far this shift, medications adminis- 

munications link between the base station 32 and the tered - scheduled Qost scheduled doses administered) 

pocket terminal 22 is accomplished by '^reading'* with 60 and as necessary (latest administered dose of each "as 

the bar code reader 22c of the pocket terminal 22 a necessary** order within past 6 hours-time frame defined 

"location bar code" which defines a unique address of by hospital parameters) (estimated at 30 data elements 

die base station 32. Thus the pocket terminal 22 is pro- per patient) 

grammed with the same address as the base station 32, all scheduled activities for this shift, for example, 

This must be done prior to activating a base station 65 medications due, treatments due, interventions sched- 

function or "sending" information from the pocket uled (estimated at 30 actions per patient) 

terminal 22 since the base station 32 will only communi- all current "as necessary" orders, e.g., medications, 

cate with a pocket terminal 22 having a matching ad- treatments or interventions (estimated at 10 per patient) 
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Contents of the dau base are defined by hospital The nurse may retrieve information about his/her 

parameter table and may vary by patient type, e.g., patients from the portable data base at any time. The 

inpatient ICU, OB, outpatient, or by type of user, e.g., data may be accessed by reading the patient's bar code 

RN, LPN, Nurse Assistant. identification or the nurse may request a list of his/her 

The nurse would carry the pocket terminal 22 with 5 patients to be displayed on the pocket terminal 22 dis- 

him/her as care is provided through the shift. The data play, then select the patient and type of data he/she 

uploaded to the pocket terminal 22 is available at all wants to review. This allows the nurse access to patient 

times to the nurse as he/she goes through the day and is data even when away from the bedside and patient. To 

automatically updated with each base station 32 or cen- chart information about the patient or to update/status 

tral daU base interaction. The nurse may retrieve infer- 10 a scheduled order, the nurse must identify the patient 

mation from this portable data base at any time and in via the usual bar code method, 

any location. This infonnation will provide the nurse a "scratch pad" capability is also available on the 

with a complete list of things to be done for his/her pocket terminal 22. This feature aUows the nurse to 

patients and a quick reference into recently provided make brief notes (e.g., check ice bag) or "mark" or 

, ^ highlight certain orders as reminders. This scratch pad 

A sample of portable base retrieval functions in- data b retained in the pocket terminal 22 only and is not 

^ M^* M update to the central data base. Many of these 

oT"j . . ^. „ ^ . . . . . ^« ^^^^ special function selections from the 

Scheduled Actions (hsts aU scheduled acuons m tmie terminal's liquid crystal display screen 40 

sequence and then aborted in room>l>ed sequence) 20 a sample scratch pad work sheet might include the 

By Patient (sorted in room/bed sequence and then in following: 
time sequence) 

Data Review (touch this line to view first patient list — 

and then categories of info) Rm # 

Scratch Pad Worksheet 23 — ck ice bag 

Medication Administration (must read patient bar — ^"dr^****** 

<^^) ~ ck dressings 

IV Administration (must read patient bar code) p&in »ed 

Disposable Usages (must read patient or BC bar — ' — 

code) 30 

Vital Signs Documentation (must read patient bar A similar function to the nurse call/beeper is an order 
cod*^) alert initiated by the applications processor 26. This 

Base Station Functions (must read patient bar code) feature would page a nurse's pocket terminal 22 when- 

Data Review (first displays a list of assigned patients ever any of his/her patients had new orders. The alert 
to sclea from, after patient selected shows options be- 35 light 46 would flash to notify the nurse and would rc- 
low) main on until the nurse acknowledged the message on 

Current Patient Data (sorted in data sequence as the touch screen 40. An audible beep in addition to the 
defined in parameter table) Hashing light 46 may optionally be provided. A message 

Base Sution Data Review on the pocket terminal screen 40 would indicate which 

When the nurse enters the patient room and reads the 40 patient had new orders. The nurse could then be sure to 
patient bar code (the nurse need not read his/her bar initiate central data base communication to update 
code as the user ID is retained in the pocket terminal 22 his/her portable data base with the new data, 
from the original sign-on), the base station 32 automati- At the end of the shift the nurse would set the pocket 
cally sends a request to the central fileserver 24 to up- terminal 22 into the base unit 31 and thus sign off the 
date the nurse's portable data base with any new infor- 45 system. The pocket terminal 22 would then be available 
mation entered since the last update (i.e., ch4nged or for use by another person. 

new orders for any of his/her patients). The base station In the preferred embodiment of the current inven- 
32 may then be used in the normal manner for data tion, any patient's data may be accessed by any autho- 
retrieval or data input. Functions may also be per- rized user, even if that user was not assigned to the 
formed with the pocket terminal 22 and sent via the 50 patient, simply by reading the patient*s ID band. This 
clinical display conmiunication station 33 or the nursing would facilitate care of the patient by another profes- 
station 30 for validation and central data base update. sional when that patient's nurse/doctor is unavailable. 
Each time the pocket terminal 22 communicates with a The above-described capabiUties would be available 
base station 32, the portable data base for that nurse and not only for nursing, but also for other care providers 
all patients he/she is assigned to is updated with any 55 within the hospital (e.g., respiratory therapists, physical 
new or changed data since the last communication (in- therapists, dieticians, laboratory technicians, social 
eluding new patient assignments). This ensures that the workers) and to physicians. The physician may have a 
health care professional is always using valid, up-to- pocket terminal 22 and base unit 31 in his/her office, 
date information when providing care. sign in prior to making hospital rounds or going else- 

As scheduled actions (e.g., medications to be given or 60 where, and have available valuable information about 
treatments to be carried out) become due (time frame the patients no matter where the physician was physi- 
defmed by a customized hospital parameter table) a cally located. The pager capability described above 
yellow reminder light 46. one of the status lights 22/on would only be available within the hospital and not in 
the pocket terminal 22 is turned on as a reminder to the the community at large. 

nurse. (Optionally, an audible beep may also be 65 The pocket terminal 22 and the base unit 31 can be 
sounded.) A message is also displayed on the pocket used at a remote site, not interconnected to the patient 
termmal liquid crystal display 40 informing the nurse of care system 20. For example, the base unit can be sued 
the item needing attention. to download patient data from a memory module; e.g.. 
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memory and supporting electronics, on a card similar to able keyboard means including a display for dis- 

the card 25 into random access memory of the pocket play of informiation, the detachable keyboard being 

terminal 22. The date might include the list of medica- mounted over touch sensitive the display means, 

tions and/or procedures to be administered to that par- the keyboard means including optical transmitter 

ticular patient. As the health care professional adminis- 5 means for optically transmitting user entered infor- 

ters the medications, etc., to the patient, they will be mation to the optical sensing means of the portable 

verified against the downloaded data. As the health handheld tenninal; 

care professional administers to the patient, the health (f) microcomputer control means including micro- 
care professional's actions will be verified against the processor and associated memory contained in the 
down loaded data. Once the health care professional is 10 housing and operatively interconnected to the de- 
through administering care to the patient, the updated tachablc keyboard means; display means, optical 
health care data in the pocket terminal 22 might be sensor means, and electromagnetic transceiver 
uploaded mto the memory module on the card 25. The ^eans for controlling operation of the portable 
pocket tcrmmal 22 might also be taken back to the pa- handheld terminal; and 

ticnt care system 20 aijd the information in the memory 15 (^j 3 ^ powering the portable 

of the pocket terminal 22 downloaded mto the patient hwdheld terminal. i~ e t~ 

care system 20. It will be appr«nated that in this ^- 3. An apparatus in accordance with claim 1, wherein 

bodmient, the pocket terminal X2 need not have m RF housing has a substantially Hat back surface, provid- 

^ansceivcx ^odem) since the RF termmal m^t hkely ^ fo, ^l^ment of the portoble handheld tenninal on 

wou^d not bf used m the patient's home. Because of 20 ^ ^^^^^ j^^^ 

h«^«t^n 1^% S 3. An apparatus in accordance with claim ^wherein 

base station 32 have particular utihty for administermg 1 1. i_i ». 

health care at individuals' homes. In one appUcation. P°*" ""PP^^ comprises a rechargeable bat- 

the patient might be given a memory module; e.g., a ^ ^ . , -.x. , ■ . 

card including a ROM and supporting circuitry, when 25 ^ara^is m accordance with chum 3, wherein 

they leave the clinic or the hospital which would in- f^.*^ ^ replaceable, the portable handheld 

elude the patient orders, vital signs, etc. terminal mcludmg a backup power supply to maintain 

In yet another embodiment of the pocket terminal, a JJ^onnation stored in memory upon removal of the 

portable/removable modem might be used with the mattery pack. 

pocket terminal 22 such that when a health care profes- 30 . ®; ^ apparatus m accordance with claim 3. further 
sional is in the patient's home, the health care profes- includmg backup power supply means for maintaining 
sional can download the patient data to the hospital information stored in the memory of the portable hand- 
system by use of the telephone at the patient's home or ^^^^ terminal. 

other convenient location. In addition, the modem ^ ^ apparatus m accordance with claim 1. wherein 

could also be used to upload information from the hos- 35 portable handheld terminal includes operational 

pital computer system to the memory of the pocket on/off switch disposed on a side wall surface of the 

terminal 22. housing. 

It is to be understood, however, that even though apparatus in accordance with claim 1, wherein 

numeroiis characteristics and advantages of the present optical sensing means comprises a non-contact point 

invention have been set forth in the foregoing descrip- 40 source optical device, whereby the optical sensing 

tion. together with details of the structure and function means is self-scaiming. 

of the invention, the disclosure is illustrative only, and 8- An apparatus in accordance with claim 1, wherein 

changes may be made in detail, especially in matters of the touch sensitive display means provides for graphic 

shape, size and arrangement of parts within the princi- display of alphanumeric information, 

pies of the invention to the full extent indicated by the 45 9. An apparatus in accordance with claim 1. further 

broad general meaning of the terms in which the ap- comprising security means for verifying user entered 

pended claims are expressed. user identification wherein the user must enter his/her 

What is claimed is: user identifier number to gain access to information 

1. A portable handheld terminal, comprising: stored in the memory of the portable handheld terminal. 

(a) a housing; 50 10. An apparatus in accordance with claim 1, wherein 

(b) programmable touch sensitive display means dis; the housing includes a recessed opening proximate the 
posed on the housing for display of information and sensing means. 

for entry of information whereby the response of 11. An apparatus in accordance with claim 1, wherein 

the display means to the touch can be varied; the portable handheld tenninal comprises ready indica- 

(c) optical sensing means disposed in the housing for 55 tion means for signaling readiness for use. 

sensing optically transmitted information and in- 12. An apparatus in accordance with claim 1, wherein 

eluding bar code reader means for reading bar code the portable handheld terminal further includes status 

indicia on an object; means for indicating selected operational status of the 

(d) electromagnetic transceiver means disposed portable handheld terminal. 

withm the housing for transmitting and receiving 60 13. An apparatus in accordance with claim 1. wherein 

electromagnetic signals; the status means comprises a warning indicator indicat- 

(e) detachable keyboard means detachably mounted ing an improper operational condition, 
on the housing for entry of information, the detach- • » • • « 
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ABSTRACT 



A portable data input apparatus comprises an elongated 
casing. A pen-scanner type bar code reader reads a bar 
code provided according to the kind of a commodity, 
and outputs a corresponding code data unit. A key- 
board is designed to input at least a numerical data unit 
representative of the amount of the commodity. A dis- 
play device displays the code data unit and the numeri- 
cal data unit. A display mode changing circuit is de- 
signed to invert the image of the data units displayed on 
the display device in the vertical direction and the hori- 
zontal direction, in response to a detection signal, which 
is output when the code data and numerical data are 
inversely displayed. 

14 Oaims, 10 Drawing Sheets 
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numerical data displayed by the display device, in re- 
PORTABLE DATA.INPUT APPARATUS WITH sponse to the detection signal generated by the detect- 
DIFFERENT DISPLAY MODES ing means. 

BACKGROUND OF THE INVENTION 5 ^R^^F DESCRIPTION OF THE DRAWINGS 

1. Field of the Invention ^ more complete appreciation of the invention and 
The present invention relates, to a portable data input attendant advantages thereof will be more 

apparatus for reading bar codes attached to articles and readily obtained through reference to the following 

the like by using a pen scanner type bar code reader detailed description and accompanying drawings, in 

and, more particularly, to a portable data input appara- which: 

tuis which allows an operator to see the erect image of FIG. lA is a perspective view of a portable data input 

displayed data in a state of use corresponding to the apparatus according to an embodiment of the present 

more dexterous hand of the operator. invention; 

2. Description of the Related Art FIG. IB is a top view of the apparatus shown in FIG. 
A portable data input apparatus is generally used for 1; 

enhancing working efficiency, in checking the invento- FIGS. IC and ID show an antenna placed in a 

ries of goods displayed in a shop, and in ordering new groove formed in a side wall of the casing of the appara- 

goods from a wholesale dealer. tus, and illustrate the operation of the antenna; 

This type of portable data input apparatus has a mi- FIG. 2 is a block diagram illustrating a schematic 
crocomputer therein. The casing of the portable data 20 stj-ucture of the data input apparatus of the invention; 

input apparatus is shaped so that one can carry it by one FIGS. 3A to 3F show data units to be stored; 

hand. The outer surface of the casing is provided with a fIGS. 4A and 4B show the display states of data 

keyboard for inputting the code data and amount data stored in display buffers* 

of goods, and a display for displaying the key-input piGS. 5 and 6 are flowcharts illustrating the opera- 
data. A memory section constituted by a RAM, etc. for 25 ^.^^ ^^^^ ^^^^ , ^ ^^^^^ according to an embodi- 
storing the key-input data is provided within the casing. j^^j^^ invention* 

When ordering inventories with use of the portable pi^g 7^ 73 ^j^^^ explaining how to 

data mpu apparatus a nght-handed person holds the ^ ^^^^ ^ ^ppt^Tatus according to an em- 

casing m the Ifft hand a^d key-inputs data by the right ^^^^^^^ invention; 

hand, while a left-handed person holds the casmg m the 30 • u • 

right hand and key-inputs data by the left hand « 'I ^ perspective view showing an outer ap- 

For simplifying the data input operation of the porta- P^^^"^^ f a modified portable data mput apparatus 

ble data iliput apparatus, there h^ been proposed a "^^/^^"S to the present invention; 

portable dau input apparatus in which a pen-scanner ^ ^ showing an arrangement of a reverse 
type bar code reader is connected by a connection cable 35 «|echanism of the portable data input apparatus in FIG. 

to the portable data input apparatus, and commodity „ , 

codes are read by the bar code reader. 1^ * ^'^^ showing another storage contents 

In the portable data input apparatus having the above ^ RAM in FIG. 2; 

structure, however, if the pen-scanner type bar code . a flow chart for explaining display process- 
reader is connected to the portable data input apparatus, 40 ^"8 of the modified portable data input apparatus ac- 

for example, with use of a connection cable, the bar cording to the present invention; and 

code reader would prevent smooth carriage of the data FIGS. 12A and 12B are views for explaining how to 

input apparatus. Thus, the handling and maintenance of operate the modified portable data input apparatus ac- 

the bar code reader are troublesome. cording to the present invention. 

SUMMARY OF THE INVENTION DETAILED DESCRIFTION OF THE 

^ V * f * • * • * J PREFERRED EMBODIMENT 

An object of the present mvention is to provide a 

portable data input apparatus wherein a bar code reader embodiment of the present invention will now be 

is integrated with the data input apparatus so as to en- described with reference to the accompanying draw- 

hance the working efficiency. 50 i^gs. 

Another object of this invention is to provide a porta- FIG- lA is a perspective view of a portable data input 

ble data input apparatus wherein an operator can easily apparatus according to an embodiment of the present 

read displayed data, even if he or she is left-handed. invention, and FIG. IB is a top view of the apparatus 

In order to achieve the above objects, there is pro- shown in FIG. lA. This apparatus is designed to be 

vided a portable data input apparatus comprising: 55 suitable for an ordering work for ordering inventories 

a pen scanner type bar code reader for reading a bar of goods displayed in a shop, 

code provided according to the kind of a commodity In FIG. 1, reference numeral 1 denotes an elongated 

and for generating a corresponding code data; casing formed of, e.g., plastics. A head portion of the 

a keyboard for inputting at least numerical data repre- casing 1 is provided with a pen-scanner type bar code 

sentative of the amount of the commodity; 60 reader 2, and a photosensor 2a composed of a light- 

a display device for displaying the code data gener- emitting element and a light-receiving element. A bot- 
ated by the bar code reader and the numerical data torn portion of the casing 1 (i.e., opposite to bar code 
input through the keyboard; reader 2) is provided with a keyboard 3 for key-input- 
means for detecting that the code data and numerical ting various data units. Also, a rectangular display 4 
data are inversely displayed, and for generating a detec- 65 having a liquid crystal display face for showing data 
tion signal; and units with dot-pattern characters is arranged at a longi- 

display mode inverting means for vertically and hori- tudinally middle portion of casing 1. That portion of 

zontally inverting display states of the code data and casing 1, which extends from the region of display 4 to 
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the region of the bar code reader 2, serves as a handle 5 As shown in FIG. ID, at the time of data transmis- 

and has a smaller diameter than the other part of casing sion/reception. the antenna 2Qa is drawn from the rear 

1, for easy grasp by an operator. end of casing 1, on an as-needed basis. Since the large- 

A pair of display mode changing switches 6a and 6b diameter portion 20b abuts on the stopper Ic, the an- 

are provided on both sides of a distal end portion of the 3 tenna 20a is prevented from being fallen from the rear 

smaller-diameter handle 5. A lamp 7 disposed in the end of casing 1. 

vicinity of bar code reader 2 indicates and confirms that The RAM 16 has a data memory I6a as shown in 
bar codes have been correctly read and that data has FIG- 3A. The data memory 16a is able to store corn- 
been transmitted to a data processing device. modity codes (bar code data units) read by the bar code 

The keyboard 3 has various function keys such as 10 reader 2, and order data units representative of the 

numeral keys 8 for inputting numerical data, a shift key amounts of commodities key-input by the keyboard 3. 

9, a scroll key 10 for shifting the position of data dis- Further, the RAM 16 includes a code read buffer 16b 

played on the display 4, a cancel key 11 for cancelling (FIG* 3B) for temporanly stormg bar code data units 

the data stored in the memory section, and a data trans- obtained by the bar code reader 2, a display buffer 16c 

mission key 12 for transmitting the data stored in the »5 (FIG. 3C) for storing the data to be displayed m the 

memory section to the data processing device. ^f'J^f^'^ pattern data, a transmission buffer 16d (FIG. 

FIG. 2 is a block diagram showing a schematic struc 3D) for temporanly stonng the data to be wirelessly 

ture of the portable data input apparatus according to |5^"^?^"If ^ V^Lf^"" ^S'.T''"^ device 19, an amount 

the present invention. In FIG. 2, reference numeral 13 ^"^^^ (P^^. 3E) for temporanly stonng the 

denotes a CPU (central processing unit) for executing ^0 amount data key-input by the number keys, and a re- 

various arithmetic operations. Tlie CPU 13 is comiected ™g ^^^^^^ ^f^-^^^p* ^F) ^f/«^Pp^^" ^ 

through a bus line 14 to electronic stnictural elements, f ^ (^^^^^^ ^^^^^^^^ ^^"^ processing 

i.e., a ROM 15 for storing fixed data such ^ control ^^^^^^^ ^/ ^ ^^^^ ^^^^ ^^^^^^ ^^^^ 

programs andcharacter generators a RAM ISfor stor- (^^^.^cal Jta) and commodity data (bar code data) 

mgyanabledatasuchaskey-inputdata. simultaneously. In lieu of the commodity data, corre- 

disp ay 4. an input port 17 for receivmg signals from the J^^^ity names may be displayed, 

display mode changmg switches 6^ and 66, a bar code operation of the portable data input apparatus 

reader 2, a lamp dnve circuit 18 for dnvmg the lamp 7. ^^^^^ ^^^^.^ ^^^^^^^^ 

and a transmitter/receiver 20 for wirelessly transmitting 3^ ^^^^^^ ^-^^ reference to a Howchart of FIG. 5. 

data to a transmitter/receiver built m the data process- ^^^^ ^^jj^j^ 33 ^^^^ ^ ^ ^^^^^^ 3^ 

mg device 19 and receivmg response signals from the ^^^^^ ^PU 13 carries out a main routine illus- 

data processing device 19. ^^^^^^ in Pjq 5 ^.^^.^ed out in accordance with a 

A DC drive voltage Vd is supplied from a power ^o^trol program stored in the ROM. 

supply circuit 21 to each electronic stnictural element. 35 ^yh^n bar code data is input from the bar code reader 

The power supply circuit 21 is supplied with power 2 (step SI), the code data is stored in the code read 

from a battery 22. buffer isb of RAM 16. Then, in step S2, the stored data 

Image data of a bar code read by the photosensor 2a subjected to a display process illustrated in FIG. 6. 

of pen-scanner type bar code reader 2 is nonnalized by piG. 6, when the display process is started, the 

a binary circuit 2b into a high (H) level signal or a low 40 data to be displayed, which has been stored in the code 

(L); level signal, and then is converted by a code con- ^ead buffer 16b or amount dau buffer 16e. is converted 

verting circuit 2c to code data corresponding to a read to bit pattern data by using the aforementioned charac- 

bar code. When the read bar code is correctly con- ter generator. Then, the converted data is stored in the 

verted to code data, the lamp 7 is turned on only for a display buffer 16c, as shown in FIG. 4A. In step S3, the 

predetermmed time penod, e.g., one second. 45 display mode changing switches 6a and 6b are checked 

An antenna 20a of the transmitter/receiver 20 is through the input port 17. If the switch 6a is turned on, 

plated in an antenna storing groove lo (FIG. lA) the bit pattern data stored in display buffer 16c is di- 

formed m the side wall of the casing 1. such that the rectly supplied to and displayed by the display 4. Thus, 

antenna 20a can be drawn out in the longitudinal direc- as shown in FIG. 7A. the display 4 shows dot-pattern 

tion of the casing 1. By virtue of this feature, the an- 50 characters in their erected image, the first character 

tenna 20a does not hinder the data input operation. beginning from the side of the bar code reader 2. 

More specifically, as shown in FIG. IC, the antenna 20a in step S4, when the display switch 6b is turned on, 

is formed of an elastic copper wire, and is formed in a the order of the bit pattern data in each colunm stored 

shape corresponding to the shape of the groove la. in the display buffer 16c is inverted in the vertical direc- 

When the antenna 20a is stored in the groove la. the 55 tion, and the order of the bit pattern data in each row is 

antenna 20a is, by its own elastic force, pressed on the inverted in the horizontal direction. Consequently, the 

wall of the groove la. Thus, there is no concern that the bit pattern data stored in the display buffer 16c is in- 

antenna 20a projects from the groove la. Also, since the verted in the vertical and horizontal directions as shown 

antenna storing groove la is provided with a curved in FIG. 4B, compared to the data shown in FIG. 4A. 

portion 5fl at the region of handle portion 5, the antenna 60 Thus, the data of inverted dot-pattern characters is 

20a is not projected from that side of casing 1, on which supplied to and displayed by the display 4. 

the keyboard 3 is arranged, unless an external force is After the display process (step S2) shown in FIG. 5 is 

applied. completed, the routine returns to the start. Then, when 

In order to prevent the antenna 20a from being fallen numerical data is input by number keys 8 of the key- 

from the casing 1, one end of the antenna 20a is pro- 65 board 3 (step S5), the numerical data is once stored in 

vided with a large-diameter portion 20b, and a stopper the amount data buffer 16e. Then, the display process 

Ic is fixed in the groove la at the rear part (keyboard (3) for the numerical data is carried out (step 56). Thereaf- 

side) of the casing 1. ter, the data stored in the code read buffer 16b and 
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amount data buffer 16e is combined as inventory order key 12. In the conventional art, each time a predeter- 
data representative of a commodity code and the . mined amount of data units are stored in a memory 
amount of commodities to be ordered, and the com- section of a data input apparatus, it is necessary to move 
bined data is stored in the data memory 16a of RAM 16. the data input apparatus to the place where a data pro- 
After this, the routine returns to the start. 5 cessing device is installed, and to transfer the data units 

When the data transmission key 12 of keyboard 3 is in the memory section to the data processing device, 

operated (step S7), all order data stored in data memory According to the present invention, this troublesome 

16a is wirelessly sent to the data processing device 19 operation is dispensed with, and the working efficiency 

through the transmission buffer 16d and transmitter/- of data input can be remarkably enhanced, 

receiver 20. 10 The present invention is not limited to the above 

In step S8, when the transmitter/receiver 20 receives embodiment. The above embodiment is directed to the 
a response signal, which is indicative of the normal case where the present invention is applied to the order- 
reception of wireless output, from the transmitter/- ing work for commodities in shops. However^ this in- 
receiver built in the data processing device 19, the lamp vention is also applicable to inventory management 
7 is turned on for a predetermined period by a lamp 15 FIG. 8 is a perspective view showing an outer ap- 
drive signal supplied from the lamp drive circuit, and pearance of a modified portable data input apparatus 
then the data memory 16a is cleared. In this manner, a according to the present invention. The modified data 
series of data input and data transmission processes are input apparatus is used for an ordering operation for 
completed. ordering articles on a showcase in a shop to a wholesale 

How to operate the portable data input apparatus 20 store, 

having the above structure will now be described with The same components as those shown in FIG. 1 A are 

reference to FIG. 7A and FIG. 7B. designated at the same numerals. Referring to FIG. 8, 

When a right-handed person operates the portable reference numeral 30 denotes an elongated case made 

data input apparatus, he grasps the handle portion 5 of, e.g., a plastic material. The case 30 is constituted by 

with the right hand, as shown in FIG. 7A, so that the 25 a first case 30 1 on which a bar code reader 2 and a 

keyboard 3 and display device 4 face himself. The dis- display 4 are arranged, and a second case portion 302on 

play mode changing switch 6a provided on the lower which a keyboard 3 is arranged. These components are 

side of the casing 1 is operated by the thumb. arranged on one surface, e.g., an upper surface 30fl of 

The photosensor 2a of bar code reader 2 is brought the case 30. A photosensor 2a, constituted by light-emit- 

into contact with a bar code 26 put on a label attached 30 ting and light-receiving elements, of the pen scanner 

to a display rack. Then, the photosensor 2a is moved in type bar code reader 2 is attached to the distal end (left 

a direction perpendicular to bars of the bar-code 26. side in FIG. 8) of the first case portion 30i along the 

Thus, the bar code 26 is read, and the commodity code longitudinal direction. The display 4 arranged on the 

corresponding to the bar code 26 is displayed on the upper surface 30fl is formed into a rectangular shape, 

display device 4 in the form of dot-pattern characters in 35 The display 4 has a display surface constituted by a 

their erected image, the first character being positioned liquid crystal and is designed to display input data as dot 

on the side of the bar code reader 2. pattern characters. In addition, a lamp 7 is mounted on 

When a left-handed person operates the portable data the case 30 at a position near the bar code reader 2 so as 

input apparatus, he grasps the handle portion 5 with the to inform that a bar code is properly read and data is 

left hand, as shown in FIG. 7B, so that the keyboard 3 40 properly transmitted to a data processing apparatus, 

and display device 4 face himself. In this case, since the Further, the first case portion 30 1 is formed to have a 

handle portion 5 is grasped with the left hand such that substantially rectangular section and to be narrow so as 

keyboard 3 and display device 4 face the operator, the to be in stable contact with a thumb and an index fmger 

positions of the keyboard 3 and display mode changing of an operator, thereby allowing the operator to easily 

switches 6a and 6b are inevitably inverted, and the 45 hold it. It is obvious that the first case portion 30i may 

lower-side display mode changing switch 6b is turned have a circular or elliptic section. As described above, 

on by the thumb 256. the keyboard 3 for key-inputting various data is formed 

The photosensor 2a of bar code reader 2 is brought on the upper surface 30fl of the case 30 on the second 

into contact with the bar code 26 put on the label at- case portion 30: side. In addition to a ten-key pad 8 for 

tached to the display rack, and the photosensor 2a is 50 inputting numeral data, various function keys are ar- 

moved in a direction perpendicular to the bars of the ranged on the keyboard 3: a shift key 9, a scroll key 10 

bar code 26. Thus, the bar code 26 is read, and the for moving the display position of data displayed on the 

commodity code corresponding to the bar code 26 is display 4, a cancel key 11 for canceling data temporarily 

displayed on the display device 4 in the form of dot-pat- stored in a data memory of the storage section, and a 

tern characters in their erected image, the first charac- 55 transmission key 12 for transmitting data stored in the 

ter being positioned on the side of the keyboard 3. storage section to an external data processing apparatus. 

As has been described above, the bar code reader is As shown in FIG. 9, the case 30 having the above- 
integrated with the data input apparatus and by operat- described arrangement is designed such that the first 
ing the display mode changing switches 6a and 6bt the case portion 30i is detachably mounted on the second 
dot-pattern characters displayed on the display device 4 60 case portion 302. 

can be inverted in the vertical and horizontal directions. More specifically, a projection 31 is formed on a 

Thus, either a right-handed person or a left-handed surface of the first case portion 30 1 which opposes the 

person can always see the read data and key-input in the second case portion 302. A recess 32 is formed in a 

erected image. Accordingly, the reading of data is easy, surface of the second case portion 302 which opposes 

and working efficiency is enhanced. 65 the first case portion 30 1 so as to be engaged with the 

The order data stored in the data memory 16a is projection 31. For example, five plugs 33i to 335 are 

instantaneously sent to the data processing device 19 in formed on the projection 31 of the first case portion 30i. 

a wireless manner, by operating the data transmission Of these plugs, the plugs 33 1 to 334 serve to perform 
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signal communication between a group constituted by 
the display 4, the bar code reader 2. and the lamp 7 and 
a microcomputer housed in the second case portion 302. 
The plug 33s is an attachment state detecting plug for 
detecting whether the first case portion 30 1 is attached 5 
to the second case portion 302 in a normal state or a 
reverse state. Note that the attachment state detecting 
plug 33s is grounded in the Hrst case portion 30 1. Sock- 
ets 34t to 34s in which the plugs 33 1 to 33$ are respec- 
tively inserted are attached to the second case portion 

302. 

In addition, sockets 35 1 to 35s (to be described below) 
are formed in the recess 32 of the second case portion 
302at diagonal positions with respect to the sockets 34 1 
or 34s with the center of the recess 32 being regarded as 
an axis. The sockets 35i352, 353, 354, and 35s are formed 
in the recess 32 in such a manner that when the first case 
portion 30i is rotated in a direction indicated by an 
arrow A in FIG. 9, signals from the plugs 33 1 to 33$ are 
respectively transferred to the sockets 35 1 to 355. The 
respective combination of sockets, i.e., the sockets 34 1 
and 35 1, the sockets 342 and 352, ...» for signal reception 
on the second case portion 302 side are connected to 
each other. With this arrangement, either in a basic 
mode in which the first case portion 30 1 is attached for 
a right-handed operator or iit x reverse mode in which 
it is reversed through 180* and attached for a left- 
handed operator, each signal can be properly received. 
The microcomputer can detect an attachment state of ^ 
the first case portion 30 1 with respect to the second case 
portion 302 on the basis of an insertion state of the plug 
335 with respect to the socket 355. 

FIG. 2 is a block diagram showing a schematic ar- 
rangement of the portable data input apparatus. Refer- 3^ 
ring to FIG. 2, reference numeral 13 denotes a CPU for 
executing various operations. The input port 17 receives 
an attachment state signal from the socket 335, which 
represents an attachment state of the first case portion 
30i. 40 

As shown in FIG. 10, the RAM incorporates the data 
memory 16a capable of storing a plurality of ordering 
data comprising article codes (code data), which are 
read by the bar code reader 2 and are converted into bar 
codes, and quantities (numeral data) which are key- 45 
input through the keyboard 3. In addition, the RAM 16 
incorporates the code read buffer 16b for temporarily 
storing the code data (article code) of a bar code read 
by the bar code reader 2, the display buffer 16c for 
storing data to be displayed on the display 4 in a state so 
developed into bit pattern data, the transmission buffer 
16d for radio-temporarily storing transmission data to 
be transmitted to the data processing apparatus 19, and 
the like, the amount data buffer 16€ for temporarily 
storing numeral data (quantity) which is key-input 55 
through the ten-key pad 8. 

An operation of the portable data input apparatus 
having the above-described arrangement ' will be de- 
scribed below. 

Assume that code data is input from the bar code 60 
reader 2 in a state wherein the first case portion 30 1 is 
attached to the second case portion 3O2 either in the 
basic mode in which the case 30 is held with the right 
hand or in the reverse mode in which the first case 
portion 30i is reversed through 180' and the case 30 is 65 
held with the left hand. Subsequently, the CPU 13 exe- 
cutes display processing for the input code data in ac- 
cordance with a flow chart shown in FIG. 11. 
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When the processing is started in accordance with 
the flow chart, the code data to be displayed which is 
read by the bar code reader 2 and stored in the code 
read buffer 16b is developed into bit pattern data by 
using the character generator, and is stored in the dis- 
play buffer 16c in step STl, as shown in FIG. 4A. In 
step ST2, a state of the socket 355 in the recess 32 of the 
second case portion 3O2 is checked through the input 
port 17. In this case, if the socket 35$ is not grounded, it 
indicates that the plug 335 is not inserted in the socket 
355. Therefore, it is determined that the first case por- 
tion 30 1 is attached to the second case portion 3O2 in the 
basic mode without being reversed, as shown in FIG. 
12A. 

In step ST5 (to be described later), the bit pattern 
data stored in the display buffer 16c is directly supplied 
to the display 4 and is displayed thereon. As a result, the 
code data which is converted into dot pattern charac- 
ters is displayed as an erect image with the start charac- 
ter being located on the bar code reader 2 side, as shown 
in FIG. 12A. 

If it is determined in step ST2 that the socket 355 is 
grounded, it indicates that the plug 33 5 is inserted in the 
socket 355. Therefore, it is determined that the first case 
portion 30i is reversed through 180* and attached to the 
second case portion 3O2, as shown in FIG. 12B. That is, 
the display 4 is located on the rear surface 3Qb side of 
the case 30. 

It is obvious that display units identical to the display 
4 may be ananged on the front and rear surfaces of the 
second case portion 3O2. 

In step ST3, the bit data of each column of the bit 
pattern data currently stored in the display buffer 16c is 
reversed in the vertical direction. In step ST4, the bit 
data of each row is reversed in the horizontal direction. 
As a result, as shown in FIG. 12B, the bit pattern data 
in the display buffer 16c is reversed in the vertical and 
horizontal directions with respect to the data shown in 
FIG. 12A. In step ST5, the bit pattern data stored in the 
display buffer 16c is supplied to the display 4 and is 
displayed thereon. With this operation, as shown in 
FIG. 12B, the code data which is converted into dot 
pattern characters is displayed as an erect image with 
the start character being located on the second case 
portion 302 side. 

If identical display 4 are respectively arranged on the 
front and rear surfaces of the second case portion 3O2, 
the display 4 are designed such that a dot pattern dis- 
played on one display unit is reversed with respect to 
that displayed on the other display. In this case, the two 
display may simultaneously display the same data. 

When quantity data is input through the ten-key pad 
8 of the keyboard 3 after the bar code representing the 
article code is read in this manner, ordering data con- 
sisting of article codes and quantities are sequentially 
stored in the data memory 16a, When the data transmis- 
sion key 12 is depressed in a state wherein a predeter- 
mined amount of ordering data is stored in the data 
memory 16, all the order data stored in the data memory 
16 is radio-transmitted to the data processing apparatus 
19 through the transceiver 20. Upon reception of the 
data, a normal response signal is transmitted from the 
transceiver incorporated in the data processing appara- 
tus 19 to the CPU 13 through the transceiver 20, and the 
lamp 7 is turned on for the predetermined period of 
time. 
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An operation of the' portable data input apparatus 
having the above-described arrangement will be de- 
scribed below with reference to FIGS. 12A and 12B. 

When a right-handed operator is to operate this por- 
table data input apparatus* the first case portion 30i on S 
>yhich the display 4 is arranged is attached to the second 
case portion 302 on which the keyboard 3 is arranged in 
the basic mode in which both the keyboard 3 and the 
display 4 face the front side, as shown in FIG. 12A. 

Subsequently, the first case portion 30i is held with a 10 
right hand 2Sa in such a manner that the display 4 and 
the keyboard 3 face the front side. 

The photosensor 2a of the bar code reader 2 is then 
brought into contact with a bar code 26 of a label 
bonded to a showcase and is moved in a direction per- 15 
pendicular to each bar. As a result, the bar code 26 is 
read, and an article code corresponding to the bar code 
26 is displayed on the display 4 as the erect image of dot 
pattern character data with the start character being 
located on the bar code reader 2 side. 20 

When a left-handed operator is to operate the porta- 
ble data input apparatus, the first case portion 30i on 
which the display 4 is arranged is reversed through 180' 
and attached to the second case portion 302 on which 
the keyboard 3 is arranged, as shown in FIG. 12B. 25 

Subsequently, the first case portion 30i is held with a 
left hand 2Sb in such a manner that the keyboard 3 and 
the display 4 face the opposite sides. 

The photosensor 2a of the bar code reader 2 is then 
brought into contact with a bar code 26 of a label 30 
bonded to a showcase and is moved in a direction per- 
pendicular to each bar. As a result, the bar code 26 is 
read and is displayed on the display 4 as the erect image 
of dot pattern character data with the start character 
being located on the second case portion 302 side. 35 

Since the first case portion 30i on which the display 4 
is arranged can be reversed through 180° and attached 
to the second case portion 302 on which the keyboard 3 
is arranged in this manner, both the right-and left- 
handed operators can always see read code data as an 40 
erect image. Therefore, a read error can be prevented, 
and the operability can be greatly improved. 

Although the first case portion 30i is designed to be 
detachably mounted on the second case portion 302, for 
example, a shaft is arranged at the center of the case 30 45 
so as to pivotally arrange the first case portion 30 1 
around the shaft. With this arrangement, the first case 
portion 30i can be reversed through 180' with respect 
to the second case portion 302 in effect. 

Furthermore, the modified data input apparatus ac- SO 
cording to the present invention is used for an ordering 
operation for each article in a shop. However, the pres- 
ent invention can be applied to inventory management 
of each article other than an ordering operation. 

As has been described above, the present invention 55 
can provide a portable data input apparatus, in which 
the bar code reader is integrated with the case, and one 
case portion to which the bar code reader and the dis- 
play portion are attached has an end face which is 
formed to be point symmetrical about the rotational 60 
center and to be rotated reversibly through 180* with 
respect to an end face of the other case portion, and a 
display state of the display unit can be reversed verti- 
cally and horizontally, thereby improving readability of 
bar codes, allowing right- and left-handed operators to 65 
see the erect image of displayed data, preventing a read 
error, and greatly improving operability of the overall 
apparatus. 
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What is claimed is: 

1. A portable data input apparatus comprising: 

a pen-scanner type bar code reader for reading a bar 
code provided according to the king of a commod- 
ity and for generating a corresponding code data; 

a keyboard for inputting at least numerical data repre- 
sentative of the amount of the commodity; 

a display device for displaying the code data gener- 
ated by said bar code reader and the numerical data 
input through said keyboard; 

means for detecting whether ^e code data and nu- 
merical data are inversely or erectly displayed, and 
for generating a corresponding detection signal; 
and 

display mode inverting means for vertically and hori- 
zontally inverting display states of the code data 
and numerical data displayed by said display de- 
vice, in response to the detection signal generated 
by said detecting means. 

2. The apparatus according to claim 1, wherein said 
bar code reader includes a photosensor for detecting 
light reflected from the bar code. 

3. The apparatus according to claim 1, wherein said 
display mode inverting means is a central processing 
unit (CPU). 

4. The apparatus according to claim 1, further com- 
prising display means for confirming that the bar code 
has been correctly read by the bar code reader. 

5. A portable data input apparatus comprising: 

a pen-scanner type bar code reader for reading a bar 
code; 

a display for displaying code data corresponding to 
the bar code read by said bar code reader; 

a keyboard for key-inputting various data, said bar 
code reader, said display unit, and said keyboard 
being sequentially arranged along a longitudinal 
direction of an outer surface of an elongated case; 

a reverse mechanism for mechanically reversing a 
first case portion' including said display through 
ISO** with respect to a second case portion includ- 
ing said keyboard; 

reverse detecting means for detecting a state of said 
first case portion reversed by said reverse mecha- 
nism and for detecting whether said display is in- 
verted; and 

display state reverse means for reversing a display 
state of data displayed on said display in vertical 
and horizontal directions in response to detection 
of reversing by said reverse detecting means, and 
displaying the reversed data. 

6. An apparatus according to claim 5, wherein said 
reverse mechanism includes a means for mounting said 
first case portion detachably on said second case portion 
so as to reverse said first case portion mechanically 
through 180* with respect to said second case portion. 

7. A portable data input apparatus comprising: 

a pen-scanner type bar code reader for reading a bar 
code; 

a display for displaying code data corresponding to 
the bar code read by said bar code reader; 

a keyboard for key-inputting various data, said bar 
code reader, said display unit, and said keyboard 
being sequentially arranged along a longitudinal 
direction of an outer surface of an elongated case; 

a reverse mechanism for mechanically reversing a 
first case portion including said display through 
180' with respect to a second case portion includ- 
ing said keyboard; 
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reverse detecting means for detecting a state of said 
first case portion reversed by said reverse mecha- 
nism by detecting whether a terminal to be de- 
tected which is formed on said first case portion in 
advance is electrically grounded; and S 

display state reverse means for reversing a display 
state of data displayed on said display in vertical 
and horizontal directions in response to detection 
of reversing by said reverse detecting means, and 
displaying the reversed data. 10 

8. An apparatus according to claim 7, further com- 
prising first and second detection terminals which cor- 
respond to said terminal to be detected, and which are 
respectively formed at positions to be point symmetrical 
with each other about the central axis perpendicular to 15 
the surface of said first case portion which opposes said 
second case portioni a reverse state of said first case 
portion being detected by detecting whether said termi- 
nal to be detected is connected to said first or second 
detection terminal. 20 

9. A portable data input apparatus comprising: 
an elongated casing: 

a pen-scanner type bar code reader, attached at one 
end of the casing in its longitudinal direction, for 
reading a bar code provided according to the king 25 
of a commodity and generating a corresponding 
code data unit; 

a keyboard, attached on the other side of the casing it 
its longitudinal direction, for inputting at least nu- 
merical data units representative of the amount of 30 
the commodity; 

a transmitter/receiver for wirelessly outputting the 
code data unit read by the bar code reader and the 



numerical data units key-input from the keyboard, 
and receiving a response signal representative of 
the fact that the wirelessly transmitted data units 
have been received; 

a display device attached to the surface of the casing 
for displaying the code data units and the numeri- 
cal data units; 

a display mode selecting switch generating a signal 
indicative of whether the said pen scanner is being 
held in the right or left hand of the scanner opera- 
tor; and 

display mode inverting means for vertically and hori- 
zontally inverting display states on the data units 
displayed on the display device, in response to said 
signal generated by the display mode selecting 
switch. 

10. The apparatus according to claim 9, wherein said 
bar code reader includes a photosensor for detecting 
light reflected from the bar code reader. 

11. The apparatus according to claim 9, wherein said 
display mode inverting means is a central processing 
unit (CPU). 

12. The apparatus according to claim 9, further com- 
prising display means for confirming that the bar code 
has been correctly read by the bar code reader, and that 
the code data unit and numerical data unit have been 
correctly transmitted. 

13. The apparatus according to claim 9, wherein said 
display mode selecting switch comprises two switches. 

14. The apparatus according to claim 9, further com- 
prising a handle portion formed on one side of the cas- 
ing in its longitudinal direction. 
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routine care, and retrieval of test results, physician or- 

PORTABLE HANDHELD TERMINAL ders, and other large quantities of patient data. 

Still another object of the current invention is to 
BACKGROUND OF THE INVENTION provide a system for fast, accurate, and portable data 

The present invention relates to a portable handheld ^ "*P"^ capability for health care professionals, designed 
terminal and in particular a point of care portable hand- around menu selection and/or bar code data entry using 
held terminal utilized in a patient care system. ^ handheld point of care terminal as the "'keyboard*'. 

Medical institutions are faced with a competitive touch selection methodology, and/or bar code reader, 
environment in which they must improve profitability approach minimizes free text keyboard type data 

and yet simultaneously improve patient care. There are entry requirements. Usefulness is not compromised as it 
several factors which contribute to the ever increasing is estimated that less than 10 percent of all documenta- 
cost of hospital care. For example, there is an ever tion will require any free text entry. In most cases, the 
increasing amount of paperwork required by nuses, types of data requiring free text keyboard entry will be 
physicians, pharmacists, and laboratory personnel. In summary statements and/or subjective observations 
addition, inaccurate recording of patient care provided, about the patient's progress. These types of entries can 
drugs, supplies, and tests involved in patient care results typically be done once per shift at a nursing station 
in poorer quality of care and in decreasing revenues by terminal or by using the bedside full screen monitor 
failure to fuUy capture billing opportunities of these touch screen alpha-numeric character selection to type 
actual costs. I n adequa t e management also results in a in additional information 

failure to provide an accurate report of all costs in- ^ Still another object of the currem invention is to 
volved m treaung a particular illness. provide a system which offers the flexibility to allow a 

Moreover, the lack of accurate and rapid transfer of ^urse the capabihty to document either at bedside or at 
patient mformation oflra reduces the accuracy and/or ^ nursing station terminal, thus allowing the nurse to 
fwi^?^ administration and patient care. ^^^^ol the patient enviromnent. For example, it may be 

thereby mcreasmg the duration of hospital stay. 25 riate\o document what has been accomplished 

In addition, as health care facihties continue to de- * • • j ^ av.^,i^ua|/iuucu 

crease the nlber of staff persomieras a oS^TcS^^ ^^^J^^^^'^H '^Z'^'^t"^ ^^""^ while more 
measure and due to the sho^ of qualified peisomiel ^ observations of progress are docu- 

in the health care field, the^ibih^ of erri^ pa- T"""^^ f """^^ ""^^ ^^"^^ 

tient care will probably incr^ 30 the patient s pnvacy. .... 

Further, reductions of the number of staff personnel . current mvention is the 

and increasing automation of patient monitoring sys- "^corporation of features and capabihties of the current 
terns may result in less time spent by a staff person at invention mto an IBM personal computer or compatible 
each patient's bedside, thus exacerbating psychological terminal which can then be used by both the patient 
stressors on the patient and negatively affecting patient 35 ^are system and existmg hospital information system at 
care. the nursing station. 

Applicant has filed commonly assigned applications another object of the current invention is to 

having U.S. Pat. Nos. 4.814,759, 4,835.372, and provide for the customization of menu selections, 
4.850,{X)9. which relate to health care systems and wherein a hospital may build or modify the screen con- 
which are hereby incorporated by reference. 40 tent. 

Thepresent invention offers a system which solves or Still another object of the current invention is to 
at least reduces the impact of the above-identified prob- provide retrieving and display of a single patient's clini- 
lems and other difficulties associated with health care ^ information in the patient's room on a clinical care 
facihties. monitor station. Data available for display includes any 

*.»r^^, . 45 stored in the patient care system data base which has 

SUMMARY OF THE INVENTION been entered into the patient care system and data such 

The present invention relates to a portable handheld ^ test results sent from the hospital information system 
terminal and in particular a portable handheld terminal to the patient care system for storage, 
utilized in a point of care patient care system. Yet another object of the current invention is to pro- 

Applications offered by the present invention utilize a SO vide display of numerical information retrieved on the 
handheld unit and, as such, deal with functions rou- patient care system in graphic format. A graphic capa- 
tinely performed at the patient location such as at bed- bility is especially helpful in illustrating trends in vitals 
side, in the patient's home, in the hallways, etc, where signs and lab results. 

limited amounts of information are required at any Still another object of the current invention is provid- 
given time. 55 ing storage of all active M.D. orders for retrieval and 

An object of the current invention is to provide a statusing. Once the orders are displayed, a status flag of 
portable terminal for data input, since a stationary ter- DISCONTINUED, RENEW or HOLD may be input 
minal has been determined to be restrictive in the course into the patient care system and passed back to the 
of providing patient care. hospital information system. 

Another object of the current invention is to provide 60 Still another object of the current invention is to 
a full screen monitor which allows for fast and accurate provide documentation of care given, assessment of the 
data entry methods, and minimizes the time required to patient condition and progress toward care planning 
request data and the time spent in documentation. goals. 

Yet another object of the current invention is to pro- Yet another object of the current invention is to pro- 
vide a system having additional automated bedside ap- 65 vide a full care planning capability for development and 
plications supporting documentation of observations as implementation of patient care plans, 
narrative notes, recording patient care and outcome Still another object of the current invention is to 
observations such as care planning assessments and provide retrieval of critical patient information with an 
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emergency access code and display of this information FIG. 7 is a perspective view of the portable terminal 

for use by an emergency care team. and the holder of FIG. 6 in an open position; 

Yet another object of the current invention is to pro- FIG. 8 is a exploded perspective view of the hand- 
vide a personal order set capability for physician order held terminal and holder, showing in addition an op- 
entry. This allows each physician to define the orders 5 tional alphanumeric memory keypad; 
he or she most prescribes to be accessed via the patient FIG. 9 is a rear elevational view of the poruble hand- 
care system at the bedside and activated for a given held terminal keypad; 

patient. F^G- 10 is a front perspective view of an embodiment 

Still another object of the current invention is to a liquid crystal display monitor in accordance with 

mimmizc the number of terminals required for the hos- '0 principles of the present invention; 

pital, thus reducing system cost. PIG. 11 is a top plan diagrammatic view of the hinge 

Yet another object of the current invention is to mini- structure utilized in the liquid crystal display monitor, 

mize the space required in a patient room. wherein the unit is partially extended away from a wall; 

StiU another object of the current invention is to 12 is a top plan diagrammatic view of the liquid 

increase the speed of communication and thus decrease crystal display monitor of FIG. 11, in a fully extended 

end user response time through an improved communi- 

cations network. '^G* 13 is a block diagram of an embodiment of a 

Yet another object of the current invention is to in- ^ ^^^^^ "! accordance with the principles of the 

crease applications processing and information avail- present mvention; 

abiUty through distribution of processing ftinctions. ^ ba^° -" ' ^^'^ *" embodiment of a 

Yet another object of the current invention is to pro- . l. ■ ^. - ... 

vide greater data accessibiUty to the health care giver. ^ " 1» « °^ embodiment of a 

StiU another object of the current invention U to detachable keypad; and. 

minimize the number of times a sign-on process is re- • " a perspective of an embodmient of a base 

peated while masmizing security in the patient care " capable of chargmg a replaceable battery pack, 

system. DETAILED DESCRIPTION OF THE 

Yet another object of the current invention is to im- PREFERRED EMBODIMENT 

prove reminder functions of the patient care system to ^^^^ description is provided in terms of 

prevent omissions of P^^rtb^ care. . w a hospital enviromnent. it WiU be ^predated that the 

Still another object of the current mvention is o ^^^^^^ ^ appUcation and utiUty to a variety 

mcrwsc ease of dato entry with the addiuon of flexible ^ient care faciliti^ such as home health care and 

touch keypad capability m the patient care system. ^^^^ ^^erein patient identification and relat- 

Yet another object of the current mvention is to prcv ^ including such disposable items as drugs or 

vide physicums with access to their patumfs data to 33 3 a particular patient is desirable and irapor- 

enter and/or change orders from remote locations. fo, administration, inventory contVol, 

These and various other advantages and features of ^nd biUine 
novelty which characterize the invention are pointed Referring now to the drawings, there is illustrated in 
out with particuUnty m the claims annexed hereto and pjo. i an embodiment of a patient care system, gener- 
fonmng a part hereof. However, for a better under- 40 ally referred to by the reference number 20 utilizing a 
standmg of the mvention. its advantages and objects pocket terminal 22 in accordance with the principles of 
obtamcd by Its use, reference should be made to the the present invention. The pocket terminal 22 is also 
drawmgs which form a funher part hereof, and to the referred to as a point of care (POC) terminal since it can 
accompanymg descnptive matter, m which there is be used by the health care professional where the care is 
illustrated and described a preferred embodiment of the 45 being administered. As illustrated, the patient care in- 
mvention. formation system 20 is a high speed and reliable distrib- 
BRIEF DESCRIPTION OF THE DRAWINGS processing and communications LAN network 
, ^ ^ . . ^ using the pocket-sized, battery-powered portable tenni- 
In the drawmgs. m which Uke reference numerals and nal 22 as the point of care data input and retrieval de- 
letters indicate corresponding parts throughout the 50 vice. 

^ tnr^e^*^' Communications environment is based on a high 

nOS. 1 A.1B are a system diagram of an embodiment speed local area network which uses existing telephone 

of a patient care system communicating information wiring 21 in patient rooms or, optionally, dedicated 

through a local area network (LAN) in accordance twisted pair wires, linked to a central backbone cable 

with principles of the present invention; 55 23; e.g., ethemet, which is, in turn, linked to a central 

FIG. 2 is a perspective view of a embodiment of a file server system U including a computer and support 

portable handheld terminal in accordance with the prin- peripheral devices such as disk drives for storing large 

ciples of the present invention, also referenced as a amounts of information. It wUl be appreciated that 

point of care terminal; other types of cabling such as coax and fiber optic might 

FIG. 3 is a front elevational view of the portable 60 also be used. A nursing applications processor 26, along 

handheld terminal, showing a bar code scanner; with other such processors (not shown), acts as the 

FIG. 4 is a right side view of the handheld terminal of focal point for processing patient care information in a 

FIGS. 2 and 3; distributed manner. The nursing application processor 

FIG. 5 is a block diagram of the portable handheld 26 will include most of the appUcation software and 

terminal; 65 related data. Examples of such application functions 

FIG, 6 is a perspective view of a porUble handheld might include charting, note taking, planning, adminis- 

terminal in a holder therefor and having an identifica- tration. vital signs, etc. The file server 24 will include a 

tion card disposed in a slot of the terminal holder; centralized patient data base and associated software. 
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The patient data base will be updated as required due to 
admitting, discharge, transfer, miscellaneous applica- 
tion functions, etc. carried out at the various terminals 
in the patient care facility. While the centralized patient 
care data base is contained at the fUe server 24, selected 
patient data can be updated at the applications proces- 
sor 26 and then transferred to the file server 24. For 
example, when working with a patient, the data for that 
patient might be transferred to the appropriate applica- 
tions processor 26 and updated at the applications pro- 
cessor 26 before being transferred back to the server 24. 
In the preferred embodiment, to enable integration with 
any existing hospital information system (HIS) 27 
which might co-exist with the patient care system, a 
high speed, high transaction load personal computer 28 
is used at a nursing station 30 including PC terminal 
emulator functions for interfacing with the nursing 
applications processor 26 of the patient care system 20; 
e.g., data input and retrieval functions, and including 
HIS terminal emulator functions for input and retrieval 
of data from the HIS system. The computer 28 might 
be, for example, an IBM RT/PC, Model 135. If the 
nursing station 30 is only used to interface with the 
patient care system 20, then a much less powerful com- 
puter can be used such as one using an Intel 8088 pro- 25 
cessor. In addition, the centralized file server 24 is also 
interconnected to the HIS system 27 so as to allow 
interfacing of the patient care system with the HIS 
system 27 whereby data can be exchanged with the 
patient care system. The centralized file server 24 data 
base ensures data reliability and integrity while the local 
area network supports data accessibility to the end user 
within seconds. 

FIG. 5 is a block diagram of various components of 
one embodiment of the pocket terminal 22. As illus- 
trated, the pocket terminal 22 will typically include a 
microcomputer 22a for controlling the overall opera- 
tion of the pocket terminal 22, user keys 22^ for entering 
commands such as transmit information, a bar code 
reader 22c for reading bar code indicia, a programmable 40 
liquid crystal display (LCD) 22d which is utilized as a 
keypad for entry of data by the user and for display of 
information, a wireless transmitter such as an RF 
modem, also referred to as an RF transceiver, 22^ for 
wireless transmission of information (other wireless 45 
transmitters such as infrared transmitters might be 
used), sutus lights 22/ for indicating miscellaneous sta* 
tus of the system, audible status signals 22g for provid- 
ing an audible status signal to the end user, and batteries 
22k for powering the pocket terminal 22. 

The portable pocket terminal 22 resides, when not in 
use, in a base unit 31 at the nursing station 30 (or any 
centrally located area), or in a wall mounted base unit 
31 in the patient room. The base 31 includes suitable 
recharging circuitry which serves to recharge the 55 
pocket terminal batteries when the terminal 22 is at rest 
in the base unit 31. The pocket terminal includes electri- 
cally conducting contents 40 which engage ^milar con- 
tents on the mside of the base unit 31. The base unit 31, 
in turn, includes an electrical plug arrangement for 60 
interconnection with an AC outlet or other suitable 
power supply. The base unit 31 includes a suitable lock- 
ing mechanism 36 which locks the pocket terminal 22 in 
the base unit 31 such that the pocket terminal 22 is only 
released for use by authorized users. 

As discussed, the pocket terminal 22 may be used 
with a wall-mounted base unit 31 in the patient room 
rather than at the nursing station 30. This option may be 



installed throughout the hospital or may be selected as 
the method of choice only in certain areas of the facil- 
ity. With the base unit 31 in the patient room, the hospi- 
tal may choose to configure the system to simply verify 
the user sign-on and then release the base station lock 
without downloading information to the pocket termi- 
nal 22. The hospital may configxire which base units 31 
can be used for downloading of information; e.g., from 
the patient care data base and which are simply used as 
pocket terminal recharger base units. When used simply 
for recharging purposes, the base unit 31 need not be 
interconnected to the patient care data base. When used 
for downloading of information, the base unit 31 will be 
electrically interconnected via a suitable communica- 
tions port to the personal computer at the nursing sta- 
tion 30 or to a clinical display communication station 
(CDCS) 33, as illustrated in FIG. 13. The nursing sta- 
tion 30 or clinical display communication station 33 will 
in turn be suitably interconnected to the patient care 
data base by suitable electrical conductors such as 
twisted pair wire 21. Together, the base unit 31 and the 
stations 30 or 33 will function as a base station (6S) 32. 

When the user wishes to use the patient care 20 sys- 
tem, he/she signs into the pocket terminal 22 by first 
inserting a card 25 into a slot 34 in the base unit 31, as 
shown in FIG. 6, and tummg on the bar code reader 22c 
by pressing the activation buttons 45 shown in FIG. 3. 
The card 25 includes bar code indicia representing 
user/patient identifier information, which indicia is read 
by the bar code reader 22, The user identifier informa- 
tion is then sent from the pocket terminal 22 to the 
patient data base at the file server 24 via the local area 
network which will include a verification program for 
verifying the user identifier information by comparing it 
against a data table of valid user identifiers. If the user 
identifier is valid, a signal will be sent from the file 
server to the base unit causing the locking mechanism to 
release whereby the pocket terminal can be removed. 
The verification program and the user identifier data 
table might also be located at the nursing applications 
processor 26 or at the clinical display communications 
station 33. Once the user identifier information has been 
verified, the locking mechanism unlocks the base unit 31 
so that the pocket terminal 22 is released from the base 
unit 31 as generally illustrated in page 7 by pivotal 
movement of a base unit housing portion 31a relative to 
a base unit portion Zlb about a clam shell arm release 35. 
The pocket termiiud 22 is locked in the base unit 31 until 
this sign-on process is completed. Once sign-on is com- 
50 pleted, the pocket terminal 22 may be removed by the 
user and is carried on his/her person while making 
rounds and caring for patients. However, before giving 
access to the patient care system, the user must enter 
his/her user identifier via use of the touch sensitive 
display 22d Prompts on the pocket terminal liquid crys- 
tal display 22d instruct the user to type in user identifier 
information via the liquid crystal display 22^ once the 
terminal 22 has been removed from the base unit 31. 
This information is once again sent via the high speed 
communications local area network to validate the user 
identifier information, and then to upload data specific 
to that user and his/her patient assignments, from pa- 
tient care data base at the central file server 24 to the 
pocket terminal 22, if the user identifier information is 
found to be a valid user identifier. The user is notified 
that the unit is ready for use by means of a ready light 
38 which is one of the status lights 22/ on the pocket 
terminal 22. 
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FIG. 14 is a block diagram of an embodiment of the mized in this environment since the base unit 31 can be 

base unit 31 including control circuitry 50, recharging easily accessed at ail times. 

circuitry 52 for recharging the battery 22h of the pocket The, light weight (in one embodiment, approximately 

terminal 22, and locking mechanism 36. As illustrated, 16 oimces with approximate dimension of 3x5x 1.5 

the recharging circuitry 52 includes suitable contacts 56 5 inches) pocket terndnal 22 is made up of a transceiver 

which are exposed so as to engage corresponding (in one embodiment 900 mHz direct sequence frc- 

contacts on the pocket terminal 22 when the pocket quency hopping, spread spectrum technology) for reli- 

terminal 22 is inserted into the base unit 31 so as to able real time data communication, sufficient memory 

enable electrical contact to the battery 22h of the pocket (128k to 236k in same embodiments) to store the care 
terminal and thus recharging thereof. The locking 10 providers authorized functions, patient IDs and patient 

mec h a n ism 36 includes a solenoid 58 operating a lock- information, and a programmable, graphics liquid crys- 

ing pin 60 so as to engage an aperture or the like in a tal display touch sensitive screen 22^ (approximately 

cam 62 when the base unit 31 is locked. The cam 62 in 2x4 inches, in one embodiment, with back lighting) to 

turn cooperates with the first and second 3l4^ base unit facilitate data and keyboard display as required for data 
housing portions so as to prevent pivotal movement 15 retrieval and input A pocket terminal bar code reader 

thereof when the cam 62 is locked in place by the pin 22c (non-contact point source optical device) to facili- 

member 60. Upon withdrawal of the pin member 60 tate positive identification and ease of data entry, is 

from the cam 6i2, the base unit first and second housing integrated into the pocket terminal 22. 

portions 31^6 are allowed to pivot reiadve to one an- A detachable alphanumeric memory module keypad 
other. Operation of the solenoid 58 is controlled by the 20 29 may also be provided for use with the pocket termi- 

control circuitry 50. The control circuitry 50, wiU in nal 22, wher^ additional and dedicated function keys 

turn, activate the solenoid so as to unlock the base unit are provided, so as to allow an increase in customized 

31 upon receipt of an appropriate signal from the clini- specific instructions or notes to be input to the patient 

cal display communications station (CDCS) 33. This care system 20. The keypad 29 may be suitably attached 

signal will be sent to the control circuitry 50 of the base 25 to the touch screen 22d of the pocket terminal 22 such 

unit 31 if the user identifier scanned on the card 25 is as by a cooperating ball 42a and detent 42^ arrangement 

found to be a vahd user identifier. In turn, the control or other attachment method. In the embodiment shown 

circuitry 50 is shown as receiving its power from the in FIG. 9, a bottom side of the keypad 29 includes a 

clinical display communications station 33 or an AC recessed area 29a for positioning over the buttons 22b 

outlet. The locking mechanism 36 is structured such 30 on the terminal and a projection 29b positioning in the 

that when the base unit is closed, the locking pin 60 will recess of the LCD 22d, The keypad 29 shown interfaces 

engage the cam 62 and thus lock the base unit. It will be with the pocket terminal 22 by use of an optical coupler; 

appreciated that a number of different locking mecha- e.g.. emitting optical signals from the keypad corre- 

nisms might be utilized and still be in keeping with the spending to user entries at the keypad 29 by use of an 

spirit of the present invention. In the preferred embodi- 35 infrared emitter or other suitable optical emitter which 

ment, the control circuitry 50 of the base unit 31 will is read by the bar code reader 22c or other suitable 

monitor the recharging circuitry 52 so as to control the optical sensor in the pocket terminal 22 such as a light 

recharging process of the pocket terminal. The recharg- sensitive diode or the likes. Illustrated in FIG. 13 is a 

ing circuitry 52 might also be used to recharge remov- block diagram of a keypad 29 including user entry keys 

able battery packs which might be suitably electrically 40 70, control circuitry 72 for converting key entry signals 

connected to the recharging circuitry via another set of into appropriate control signals for controlling the opti- 

electrical contacts. cal emitter 74. The keypad 29 includes a recess 41 in its 

After a period of several minutes of inactivity on the housing which facilitates alignment of the emitter with 

terminal 22, it will be necessary for the user to re-enter the optical sensor of the pocket terminal 22. The keypad 

a user identifier before entering or retrieving patient 45 29 is suitably connected to the pocket terminal 22 by an 

information. In the preferred embodiment, the period of electrical connector, such as a three prong connector 

inactivity allowed is adjustable. This prevents access (not shown) so as to provide power, ground, and serial 

into the patient care system 20 by unauthorized users data between the two. The keyboard 29 shown utilizes 

who may find a pocket terminal 22 unattended. a two line by twenty character liquid crystal display 

When the base unit 31 is configured only as a patient 50 screen 43 for display of keyboard entries and functions, 
terminal rechargcr, once the user sign-on is validated, The pocket terminal 22 facilitates data input via the 
the user may take the terminal 22 out of the base unit 31 touch screen keypad 22d whUe the terminal is resting in 
and use the pocket terminal 22 for data input or retrieval the hand or on a flat surface. This feature allows "one 
by reading the patient bar codes. When the user is fm- handed" operation of the terminal at die point of care, 
ished with the session, the pocket terminal 22 is re- 55 The liquid crystal display screen 22^^ facilitates selec- 
placed in the base unit 31 and is automatically signed tions via touch. Graphics displayed on the pocket termi- 
off. As discussed, if the pocket terminal 22 remains out nal's liquid crystal display screen 22d may be used to 
of the base unit 31 recharger for an extended period, the facilitate data entry; for example, injection sites may be 
user may be required to re-enter his/her personal user selected from a graphical representation of the body, 
identifier (ID) after several minutes of inactivity, but 60 and temperature may be selected from a graphical rep- 
will not be required to reread the user bar code unless resentation of a thermometer. 

the pocket terminal 22 is replaced in the base unit 31. The battery power of the pocket terminal 22 shall be 

This will maintain user security while m i n i mi zing in- sufficient to maintain continuous service for a minimum 

convenience to the user. This simple sign-on option of eight to ten hours, and be largely recharged within a 

without downloading nuty be desired in areas such as 65 short time frame such as a thirty minute period. The 

intensive care where a nurse typically cares for only one pocket terminal 22 might include a rechargeable battery 

or two patients and remains at the patient bedside most pack 80 which is removable for charging batteries at the 

of the time. The need for a portoble daU base is mini- base unit 31 as generally illustrated in FIG. 16 when 
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extended use is required. In the embodiment of the base dress. Since the address of the pocket terminal 22 is 
unit 31 shown, the battery pack 80 is inverted into an programmable, the pocket terminal 22 can be pro- 
opening 82 of the base unit 31 such that electrical grammed for use with any of the base stations 32 simply 
contacts 84 engage such controls (not shown) inside the by scanning the location bar code associated with the 
opening 82 of the base unit 31 so as to be electrically 5 base station 32 disired to be used. The location bar code 
interconnected to the recharging circuitry 52. A lithium would be mounted somewhere near or on the base sta- 
battery back-up maintains the infonnation stored in the tion 32 and would be assigned as a part of the installa- 
pocket terminal's memory during the battery pack tion function. The base station 32 would each be as- 
change period. A battery pack recharging unit is also signed a unique address by downloading the address 
available for use in storing and recharging spare battery 10 either from the fUc server 24 or the application proces- 
packs. The base unit 31 might include a suitable electri- sor 26. In an alternate embodiment, a cord would be 
cal connector (not shown) to allow recharging of the used to attach the pocket terminal 22 to the base station 
spare battery packs upon elcctncal mterconnection to 32 through the keyboard plug-in and the address assign- 
^1^°^,."^* , . « . . ment made. This process need only be done at installa- 
The chnical display commumcation station 33 IS t^^^ 15 don and/or whenever the address needs to be changed, 
cally located m patient rooms and wherever large -pjie personal computer 28 at the nursing station 30 
amounts of data retrieval and/or mputs are reqmred. will also include a custom base station emulation 44 and 
The chmcal duipUy commumcation station ^ is suit- ^ar code reader device and optionally cither a data over 
ably el«:tncaUy comiccted to the base unit 31 and ^^^^ 3^^^ haul modem. This personal com- 
mounted therewith on a waU or other suitable location. 20 „„.^^ ^ ^„^^r* nc* anrZl JthJr*^^ i^c«^7.i 
The base unit 31 might obtain power from an AC outlet P^i ^."^ ^""^^^ either thehospital 
or from the chnical display c^Z^lnsl^T^ ^^'^^^^ TT.^' 

As shown in FIG. 8. one embodiment of the clinical ^^J^fT ?=^">P"*" ^8 commumcate 

dispby commumcation station 33 includes a 640x400 ^''^^ !^ ^ appUcations processor 26 which provides 

cm back Ut liquid crystiil display monitor 39 and in- 25 ^^^^f^ proc^g for patient care system apphca- 

cludes a data over voice modem 43 for communication ^Tu'^^'t^ff """^^t**^' appUcations processor 26 

with the appUcations processor 26 and radio frequency *^ ^ 1?^ ".^^^^^'^ backbone to the 

(RF) ti-anscciver 37 for communication with the pocket *=^'i^ ^"^^ server 24 An optional voice recognition 

terminal 22 and its associated logic/memory. As op- ^^"^^ ^ ^ ■^^^"S ^^^'^"^ personal 

posed to a DOV modem, the clinical display communi- 30 co^aP^^ter 28 for enhanced data entry capabilities. This 

cation station 33 might include other communication ^^^^ practicaUy eliminates the typmg associated with 

devices and methods for communication with the nurs- personalization or additions of textual information to 

ing appUcations processor 26; e.g., a short haul modem, ^ selected entries for care plans and pa- 

an RS-422 port, an RS.232 port, etc. The cUnical dis- assessment charting. 

play communication sution 33 as shown is intercon- 35 ^> ^ preferred embodiment of the current inven- 

nected to a 28 voh DC or 15 volt DC central power ^ ^« beginning of his/her shift, 

supply 50 which can support multiple cUnical display onto the system at the base unit 31 located at the 

communication stations. The cUnical display communi- nursing station 30. The system checks his/her user ID 

cation station 33 communicates directly with the pocket against the user security file. If the sign-on 

terminal 22 in the base unit 31 via the RF transceiver 37 40 matches that in the use security file, the system 

for download and upload of data. In a preferred em- checks the use assignment file and then uploads the 

bodiment of the patient care system 20, a cUnical display appropriate pocket terminal pathways (based on the 

communication station 33 will be instaUed in the area of security definition), and the patient data associated 

the nursing station 30, as well as in the patient rooms. the patients assigned to the user (based on the user 

This will faciUtate pocket terminal 22 functions often 45 ^VPe and assignment file definition). The user is now 

performed at the nursing station 30 (e.g., controUed signed onto the system via his/her portable terminal 22 

substance inventory) and can provide communication duration of his/her shift. The user now has ac- 

of additional charting entries at the nursing station 30 to cess to his/her patients* latest vital signs, fluid balance 

avoid delays of data input at the nursing station personal entries, scheduled medications administered and medi- 

computer 28. 50 cations given as necessary and all scheduled activities 

As shown in FIGS. 11 and 12, the Uquid crystal dis- (including medications due, treatments due, interven- 

play monitor 39 is provided with hinges 48 which allow tions scheduled) for this shift, and all current ''as neces- 

the Uquid crystal display monitor 39 to route in either a sary" types of orders. 

right or left direction. Further, the display screen may Sample contents of the portable data base accessed 

be moved within its housing in a vertical plane. Hinges 55 through the pocket terminal 22 would include: 

48 also allow the base station display monitor 39 to be assigned patients (up to 20 patients) 

puUed out from the wall before rotation occurs. latest information, i.e. vital signs, fluid balance totals 

The "connection" or addressing to establish a com- so far today and thus far this shift, medications adminis- 

munications link between the base station 32 and the tered - scheduled (lost scheduled doses administered) 

pocket terminal 22 is accomplished by '^reading'* with 60 and as necessary Oatest administered dose of each "as 

the bar code reader 22c of the pocket terminal 22 a necessary" order within past 6 hours-time frame defined 

"location bar code" which defines a unique address of by hospital parameters) (estimated at 30 data elements 

the base station 32. Thus the pocket terminal 22 is pro- per patient) 

grammed with the same address as the base station 32. aU scheduled activities for this shift, for example, 

This must be done prior to activating a base station 65 medications due, treatments due, interventions sched- 

function or "sending" information from the pocket uled (estimated at 30 actions per patient) 

terminal 22 since the base station 32 will only communi- all current "as necessary" orders, e.g., medications, 

cate with a pocket terminal 22 having a matching ad- ti-eatments or interventions (estimated at 10 per patient) 
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Contents of the data base are defined by hospital 
parameter table and may vary by patient type, e.g., 
inpatient ICU, OB, outpatient, or by type of user, e.g., 
RN, LPN, Nurse Assistant. 

The nurse would carry the pocket terminal 22 with 5 
him/her as care is provided through the shift. The data 
uploaded to the pocket terminal 22 is available at all 
times to the nurse as he/she goes through the day and is 
automatically updated with each base station 32 or cen- 
tral data base interaction. The nurse may retrieve infor- 10 
mation from this portable data base at any time and in 
any location. This information will provide the nurse 
with a complete list of things to be done for his/her 
patients and a quick reference into recently provided 
care. 15 

A sample of portable base retrieval functions in- 
cludes: 

Main Menu 

Scheduled Actions (lists all scheduled actions in time 
sequence and then assorted in room/bed sequence) 20 

By Patient (sorted in room/bed sequence and then in 
time sequence) 

Data Review (touch this line to view first patient list 
and then categories of info) 

Scratch Pad Worksheet 25 

Medication Administration (must read patient bar 
code) 

IV Administration (must read patient bar code) 
Disposable Usages (must read patient or BC bar 

code) 30 
Vital Signs Documentation (must read patient bar 

code) 

Base Sution Functions (must read patient bar code) 
Data Review (first displays a list of assigned patients 

to select from, after patient selected shows options be- 35 

low) 

Current Patient Data (sorted in data sequence as 
defined in parameter table) 
Base Station Data Review 

When the nurse enters the patient room and reads the 40 
patient bar code (the nurse need not read his/her bar 
code as the user ID is retained in the pocket terminal 22 
from the original sign-on), the base station 32 automati- 
cally sends a request to the central fileserver 24 to up- 
date the nurse's portable data base with any new infor- 45 
mation entered since the last update (i.e., changed or 
new orders for any of his/her patients). The base station 
32 may then be used in the normal manner for data 
retrieval or data input. Functions may also be per- 
formed with the pocket terminal 22 and sent via the 50 
clinical display communication station 33 or the nursing 
station 30 for validation and central data base update. 
Each time the pocket terminal 22 conununicates with a 
base station 32» the portable data base for that nurse and 
all patients he/she is assigned to is updated with any 55 
new or changed data since the last communication (in- 
cluding new patient assignments). This ensures that the 
health care professional is always using valid, up-to- 
date information when providing care. 

As scheduled actions (e.g., medications to be given or 60 
treatments to be carried out) become due (time frame 
defmed by a customized hospital parameter table) a 
yellow reminder light 46, one of the status lights 22/ on 
the pocket terminal 22 is turned on as a reminder to the 
nurse. (Optionally, an audible beep may also be 65 
sounded.) A message is also displayed on the pocket 
terminal liquid crystal display 40 informing the nurse of 
the item needing attention. 



The nurse may retrieve information about his/her 
patients from the portable data base at any time. The 
data may be accessed by reading the patient's bar code 
identification or the nurse may request a list of his/her 
patients to be displayed on the pocket terminal 22 dis- 
play, then select the patient and type of data he/she 
wants to review. This allows the nurse access to patient 
data even when away from the bedside and patient. To 
chart information about the patient or to update/status 
a scheduled order, the nurse must identify the patient 
via the usual bar code method. 

A *^scratch pad" capability is also available on the 
pocket terminal 22. This feature allows the nurse to 
make brief notes (e.g., check ice bag) or "mark" or 
highlight certain orders as reminders. This scratch pad 
data is retained in the pocket terminal 22 only and is not 
sent for update to the central data base. Many of these 
notes are menu or special function selections from the 
terminal's liquid crystal display screen 40. 

A sample scratch pad work sheet might include the 
following: 



ck ice bag 

provide fluids 

caU DR 

ck dressings 

pain med 



A similar function to the nurse call/beeper is an order 
alert initiated by the applications processor 26. This 
feature would page a nurse's pocket terminal 22 when- 
ever any of his/her patients had new orders. The alert 
light 46 would flash to notify the nurse and would re- 
main on until the nurse acknowledged the message on 
the touch screen 40. An audible beep in addition to the 
flashing light 46 may optionally be provided. A message 
on the pocket terminal screen 40 would indicate which 
patient had new orders. The nurse could then be sure to 
initiate central data base communication to update 
his/her portable data base with the new data. 

At the end of the shift the nurse would set the pocket 
terminal 22 into the base unit 31 and thus sign off the 
system. The pocket terminal 22 would then be available 
for use by another person. 

In the preferred embodiment of the current inven- 
tion, any patient's data may be accessed by any autho- 
rized user, even if that user was not assigned to the 
patient, simply by reading the patient's ID band. This 
would facilitate care of the patient by another profes- 
sional when that patient's nurse/doctor is unavailable. 

The above-described capabilities would be available 
not only for nursing, but also for other care providers 
within the hospital (e.g., respiratory therapists, physical 
therapists, dieticians, laboratory technicians, social 
workers) and to physicians. The physician may have a 
pocket terminal 22 and base unit 31 in his/her office, 
sign in prior to making hospital rounds or going else- 
where, and have available valuable information about 
the patients no matter where the physician was physi- 
cally located. The pager capability described above 
would only be available within the hospital and not in 
the community at large. 

The pocket tenninal 22 and the base unit 31 can be 
used at a remote site, not interconnected to the patient 
care system 20. For example, the base unit can be sued 
to download patient data from a memory module; e.g.. 
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memory and supporting electronics, on a card similar to 
the card 25 into random access memory of the pocket 
terminal 22. The date might include the list of medica- 
tions and/or procedures to be administered to that par- 
ticular patient. As the health care professional adminis- 
ters the medications, etc., to the patient, they will be 
verified . against the downloaded data. As the health 
care professional administers to the patient, the health 
care professional's actions will be verified against the 
down loaded data. Once the health care professional is 
through administering care to the patient, the updated 
health care data in the pocket terminal 22 might be 
uploaded into the memory module on the card 25. The 
pocket terminal 22 might also be taken back to the pa- 
tient care system 20 and the information in the memory 
of the pocket terminal 22 downloaded into the patient 
care system 20. It wiU be appreciated that in this em- 
bodiment, the pocket terminal 22 need not have an RF 
transceiver (modem) since the RF terminal most likely 
would not be used in the patient's home. Because of 20 
these and other features, the pocket terminal 22 and 
base station 32 have particular utility for administering 
health care at individuals* homes. In one application, 
the patient might be given a memory module; e.g., a 
card including a ROM and supporting circuitry, when 25 
they leave the clinic or the hospital which would in- 
clude the patient orders, vital signs, etc. 

In yet another embodiment of the pocket terminal, a 
portable/removable modem might be used with the 
pocket terminal 22 siicb that when a health care profes- 30 
sional is in the patient's home, the health care profes- 
sional can download the patient data to the hospital 
system by use of the telephone at the patient's home or 
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able keyboard means including a display for dis- 
play of information, the detachable keyboard being 
mounted over touch sensitive the display means, 
the keyboard means including optical transmitter 
means for optically transmitting user entered infor- 
mation to the optical sensing means of the portable 
handheld terminal; 

(0 microcomputer control means including micro- 
processor and associated memory contained in the 
housing and operatively intercoimected to the de- 
tachable keyboard means; display means, optical 
sensor means, and electromagnetic transceiver 
means for controlling operation of the portable 
handheld terminal; and 

(g) power supply means for powering the portable 
handheld terminal. 

2. An apparatus in accordance with claim 1, wherein 
the housing has a substantially flat back surface, provid- 
ing for placement of the portable handheld terminal on 
a flat surface, thereby allowing one hand usage, 

3. An apparatus in accordance with claim 1, wherein 
the power supply means comprises a rechargeable bat- 
tery pack. f 

4. An apparatus in accordance with claim 3, wherein 
the battery pack is replaceable, the portable handheld 
terminal including a backup power supply to maintain 
information stored in memory upon removal of the 
battery pack. 

5. An apparatus in accordance with claim 3, further 
including backup power supply means for maintaining 
information stored in the memory of the portable hand- 
held terminal. 

6. An apparatus in accordance with claim 1, wherein 



other convenient location. In addition, the modem 

could also be used to upload information from the hos- 35 portable handheld terminal includes operational 

pital computer system to the memory of the pocket on/off switch disposed on a side wall surface of the 

terminal 22. housing. 

It is to be understood, however, that even though 7. An apparattis in accordance with claim 1, wherein 

numerous characteristics and advantages of the present optical sensing means comprises a non-contact point 

invention have been set forth in the foregoing descrip- 40 source optical device, whereby the optical sensing 



tion, together with details of the struct\ire and function 
of the invention, the disclosure is illustrative only, and 
changes may be made in detail, especially in matters of 
shape, size and arrangement of parts within the princi- 
ples of the invention to the full extent indicated by the 45 
broad general meaning of the terms in which the ap- 
pended claims are expressed. 
What is claimed is: 

1. A portable handheld terminal, comprising: 

(a) a housing; 50 

(b) programmable touch sensitive display means dis- 
posed on the housing for display of information and 
for entry of information whereby the response of 
the display means to the touch can be varied; 



means is self-scanning. 

8. An apparatus in accordance with claim 1, wherein 
the touch sensitive display means provides for graphic 
display of alphanumeric information. 

9. An apparatus in accordance with claim 1, further 
comprising security means for verifying user entered 
user identification wherein the user must enter his/her 
user identifier number to gain access to information 
stored in the memory of the portable handheld terminal. 

10. An apparatus in accordance with claim 1, wherein 
the housing includes a recessed opening proximate the 
sensing means. 

11. An apparatus in accordance with claim 1, wherein 
the portable handheld terminal comprises ready indica- 



(c) optical sensing means disposed in the housing for 55 tion means for signaling readiness for use. 



sensing optically transmitted information and in- 
cluding bar code reader means for readmg bar code 
indicia on an object; 

(d) electromagnetic transceiver means disposed 
within the housing for transmitting and receiving 60 
electromagnetic signals; 

(e) detachable keyboard means detachably mounted 
on the housing for entry of information, the detach- 



12. An apparatus in accordance with claim 1, wherein 
the portable handheld terminal further includes status 
means for indicating selected operational status of the 
portable handheld terminal. 

13. An apparatus in accordance with claim 1, wherein 
the status means comprises a warning indicator indicat- 
ing an improper operational condition. 



65 
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